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(57) Abstract: The invention is directed to physiologically active com- 
pounds of general formula (I): and compositions containing such com- 
pounds; and their prodrugs, and pharmaceutical! y acceptable salts and 
solvates of such compounds and their prodrugs, as well as to novel com- 
pounds within the scope of formula (I). Such compounds and composi- 
tions have valuable pharmaceutical properties, in particular the ability to 
inhibit kinases. 
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AZAINDOLES 

This invention is directed to substituted azaindoles, their preparation, pharmaceutical compositions 
containing these compounds, and their pharmaceutical use in the treatment of disease states capable of 
being modulated by the inhibition of the protein kinases. 

Protein kinases participate in the signalling events which control the activation, growth and 
differentiation of cells in response to extracellular mediators and to changes in the environment In 
general, these kinases fall into several groups; those which preferentially phosphorylate serine and/or 
threonine residues and those which preferentially phosphorylate tyrosine residues [S.K.Hanks and 
T.Hunter, FASEB. J., 1995, 9, pages 576-596]. The serine/threonine kinases include for example, 
protein kinase C isoforms [A.C.Newton, J. Biol. Chem., 1995, 270, pages 28495 : 28498] and a group of 
cycl in-dependent kinases such as cdc2 [J.Pines, Trends in 

Biochemical Sciences, 1995, 18, pages 195-197]. The tyrosine kinases include membrane-spanning 
growth factor receptors such as the epidermal growth factor receptor [SJwashita and M.Kobayashi, 
Cellular Signalling, 1992, 4, pages 123-132], and cytosolic non-receptor kinases such as p56tck, 
p59fYn, ZAP-70 and csk kinases [C.Chan et. al., Ann. Rev. Immunol., 1994, 12, pages 555-592]. 

■ 

Inappropriately high protein kinase activity has been implicated in many diseases resulting from 
abnormal cellular function. This might arise either directly or indirectly, for example by failure of the 
proper control mechanisms for the kinase, related for example to mutation, over-expression or 
inappropriate activation of the enzyme; or by over- or underproduction of cytokines or growth factors 
also participating in the transduction of signals upstream or downstream of the kinase. In all of these 
instances, selective inhibition of the action of the kinase might be expected to have a beneficial effect. 

Spleen tyrosine kinase (Syk) is a 72-kDa cytoplasmic protein tyrosine kinase that is expressed in a 
variety of hematopoietic cells and is an essentia! element in several casqades that couple antigen 
receptors to cellular responses. Thus, Syk plays a pivotal role in signalling of the high affinity IgE 
receptor, FceRI, in mast cells and in receptor antigen signalling in T and B lymphocytes. The signal 
transduction pathways present in mast, T and B cells have common features. The ligand binding 
domain of the receptor lacks intrinsic tyrosine kinase activity. However, they interact with transducing 
subunits that contain immunoreceptor tyrosine based activation motifs (ITAMs) [M.Reth, Nature, 
1989, 338, pages 383-384]. These motifs are present in both the p and y subunits of the FceRI, in the 
£-subunit the of T cell receptor (TCR) and in the IgGct and IgG p subunits of the B cell receptor 
(BCR). [N.S.van Oers and A.Weiss, Seminars in Immunology, 1995, 7, pages 227-236] Upon binding 
of antigen and multimerization, the 1TAM residues are phosphorylated by protein tyrosine kinases of 
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the Src family. Syk belongs to a unique class of tyrosine kinases that have two tandem Src homology 2 
(SH2) domains and a C terminal catalytic domain. These SH2 domains bind with high affinity to 
ITAMs and this SH2 -mediated association of Syk with an activated receptor stimulates Syk kinase 
activity and localises Syk to the plasma membrane. 

* 

In Syk deficient mice, mast cell degranulation is inhibited, suggesting that this is an important target 
for the development of mast cell stabilising agents [P.S.Costelio, Oncogene, 1996, 13, pages 2595- 
2605]. Similar studies have demonstrated a critical role for Syk in BCR and TCR signalling 
[A.M.Cheng, Nature, 1995, 378, pages 303-306, (1995) and D.H.Chu et al., Immunological Reviews, 
1998, 165, pages 167-180]. Syk also appears to be involved in eosinophil survival in response to IL-5 
and GM-CSF [S.Yousefi et al., J. Exp. Med., 1996, 183, pages 1407-1414]. Despite the key role of 
Syk in mast cell, BCR and T cell signalling, little is known about the mechanism by which Syk 
transmits downstream effectors. Two adaptor proteins, BLNK (B cell Linker protein, SLP-65) and 
SLP-76 have been shown to be substrates of Syk in B cells and mast cells respectively and have been 
postulated to interface Syk with downstream effectors [M.Ishiai et al., Immunity, 1999, 10, pages 1 17- 
125 and L.R.Hendricks-Taylor et al., J.Biol. Chem, 1997, 272, pages 1363-1367]. In addition Syk 
appears to play an important role in the CD40 signalling pathway, which plays an important role in B 
cell proliferation [M.Faris et al., J.Exp. Med., 1994, 179, pages 1923-1931]. 

Syk is further involved in the activation of platelets stimulated via the low-affinity IgG receptor (Fc 
gamma-RIIA) or stimulated by collagen [F.Yanaga et al., Biochem. J., 1995, 311, (Pt. 2) pages 471- 
478]. 

Focal adhesion kinase (FAK) is a non-receptor tyrosine kinase involved in integrin-mediated signal 
transduction pathways. FAK colocalizes with integrins in focal contact sites and FAK activation and 
its tyrosine phosphorylation have been shown in many cell types to be dependent on integrins binding 
to their extracellular ligands. Results from several studies support the hypothesis that FAK inhibitors 
could be usefijl in cancer treatment. For example, FAK-deficient cells migrate poorly in response to 
chemotactic signals and overexpression of C-terminal domain of FAK blocks cell spreading as well as 
chemotactic migration (Sieg et al, J. Cell Science, 1999, 1 12, 2677-2691 ; Richardson A. and Parsons 
T., Cell, 1997, 97, 221-23 1) ; in addition, tumor cells treated with FAK antisense oligonucleotides lost 
their attachment and underwent apoptosis (Xu et al, Cell Growth Differ. 1996, 4, 413-418). FAK has 
been reported to be overexpressed in prostate, breast, thyroid, colon and lung cancers. The level of 
expression of FAK is directly correlated with tumors demonstrating the most aggressive phenotype. 
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Angiogenesis or the formation of new blood vessels by sprouting from the preexisting vasculature is of 
central importance for embryonic development and organogenesis. Abnormal enhanced 
neovascularization is observed in rheumatoid arthritis, diabetic retinopathy and during tumor 
development (Folkman, Nat. Med., 1995, 1, 27-31.). Angiogenesis is a complex multistage process 
5 which includes activation, migration, proliferation and survival of endothelial cells. Extensive studies 
in the field of tumor angiogenesis in the past two decades have identified a number of therapeutic 
targets including kinases, proteases and integrins resulting in the discovery of many new anti- 
angiogenic agents, including kinase insert domain-containing receptor (KDR, also known as VEGFR-2, 
vascular endothelial growth factor receptor-2) inhibitors some of which are currently under clinical 
10 evaluation (Jekunen, et al Cancer Treatment Rev. 1997 , 23, 263-286.). Angiogenesis inhibitors may be 
used in frontline, adjuvant and even preventive settings for the emergence or regrowth of malignancies. 

■ 

• Several proteins involved in chromosome segregation and spindle assembly have been identified in 
yeast and drosophila. Disruption of these proteins results in chromosome missegregation and 

15 monopolar or disrupted spindles. Among these kinases are the Ipl 1 and aurora kinases from 
S.cerevisiae and drosophila respectively, which are required for centrosome separation and 
chromosome segregation. One human homologue of yeast Ipll was recently cloned and characterized 
by different laboratories. This kinase termed Aurora2, STK1 5 or BTAK belongs to the 
serine/threonine kinase family. Bischoff et al showed that Aurora2 is oncogenic and is amplified in 

20 human colorectal cancers (EMBO J, 1998, .17, 3052-3065). It has also been exemplified in cancers 
involving epithelial tumors such as breast cancer. 

The type 1 insulin-like growth factor receptor (IGF1R) is a transmembrane receptor tyrosine kinase 
that binds primarily to IGF1 but also to IGF2 and insulin with lower affinity. Binding of IGF1 to its 

25 receptor results in receptor oligomer ization, activation of tyrosine kinase, intermolecular receptor 

autophosphorylation and phosphorylation of cellular substrates (its two major substrates are IRS1 and 
She). The ligand-activated IGF1R induces mitogenic activity in normal cells. Several clinical reports 
underline the important role of the IGF-I pathway in human tumor development: (i) IGF-I-R over- 
expression is frequently found in various tumors (for example breast, colon, lung, skin, sarcoma) and is 

30 often associated with an aggressive phenotype; (ii) high circulating IGF1 concentrations are strongly 
correlated with prostate, lung and breast cancer risk; (iii) epidemiological studies implicate the IGF1 
axis as a predisposing factor in the pathogenesis of breast and prostate cancer [Baserga R. The IGF-I 
receptor in cancer research, Exp Cell Res. (1999) 253:1-6; Baserga R. The contradictions of the 
IGF1 -Receptor, Oncogene (2000) 19: 5574-81; Khandwala HM. et al The effects of IGFs on 

35 tumorigenesis and neoplastic growth, Endocrine Reviews (2000) 21 : 21 5-44; Adams TE et al 
Structure and function of the IGF1R, CMLS (2000) 57: 1050-93.] 
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International Application Number PCT/US/00/15181, filed June 2, 2000, dicloses a series of 2- 
substituted benzimidazoles, indoles, benzoxazoles, and benzothiazoles which are reported to be useful 
for inhibiting cell death. 

We have now found a novel group of substituted azaindoles, which have valuable pharmaceutical 

9 

properties, in particular, the ability to inhibit protein kinases, more particularly, the ability to inhibit 
Syk kinase, Aurpra2, KDR, FAK and IGF 1 R . 
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Thus, in one aspect, the present invention is directed to pharmaceutical compositions comprising 
compounds of general formula (I):- 







R 2 












L / — r1 






N 

\ 
H 



(I) 

wherein:- 

R 1 represents aryl or heteroaryl each optionally substituted by one or more groups selected from 
alkylenedioxy, alkenyl, alkenyloxy, alkynyl, aryl, cyano, halo, hydroxy, heteroaryl, heterocycloalkyl, 
nitro, R 4 , -C(=0)-R, -C(=0)-OR 5 , »C(=0)-NY^Y2, -NY 1 Y 2 , -N(R 6 )-C(=0)-R 7 , 
-N(R 6 )-C(=0)-NY 3 Y 4 , -N(R6>C(=0)-0R7, -N(r6)-S0 2 -R 7 , -N(R6)-S0 2 -NY3y 4 -SC^-NY^Y 2 and 
-Z 2 R; 

represents hydrogen, acyl, cyano, halo, lower alkenyl, -Z 2 R 4 , -S0 2 NY 3 Y 4 , -NY 1 Y 2 or lower alkyl 
optionally substituted by a substituent selected from aryl, cyano, heteroaryl, heterocycloalkyl, hydroxy, 
-Z 2 R 4 , -C(=0)-NYl Y 2 , -C(=0)-R, -C0 2 R 8 , -NY 3 Y 4 , -N(R 6 )-C(=0)-R, -N(r6)-C(=0)-NY'Y 2 , 

-N(R 6 )-C(=0)-OR7 -N(r6)-S0 2 -R 7 , -N(R6)-S0 2 -NY 3 Y 4 , -SCW^Y 2 and one or more halogen 

> 

atoms; 

R3 represents hydrogen, aryl, cyano, halo, heteroaryl, lower alkyl, -Z 2 R 4 , -C(=0)-OR^ or 
-C(=0)-NY 3 Y 4 ; 

R 4 represents alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl or heterocycloalkylalkyl each 
optionally substituted by a substituent selected from aryl, cycloalkyl, cyano, halo, heteroaryl, 

heterocycloalkyl, -CHO ( or a 5-, 6- or 7-membered cyclic acetal derivative thereof), -CC^-NY 1 Y 2 , 

i 

-C(=0)-OR 5 , -N^Y 2 , -N(R6)-C(=0)-R7 -N(R 6 )-C(=0)-NY 3 Y 4 -N(R 6 )-S0 2 -R 7 , 

-N(R 6 )-S0 2 -NY 3 Y 4 , -Z 3 R 7 and one or more groups selected from hydroxy, alkoxy and carboxy; 

R 5 represents hydrogen, alkyl, alkenyl, aryl, arylalkyl, heteroaryl or heteroarylalkyl; 
R6 represents hydrogen or lower alkyl; 
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R 7 represents alkyl, aryi, arylalkyl, cycloalkyl, cycloalkylalkyl, heteroaryl, heteroarylalkyl, 
heterocycloalkyl or heterocycloalkylalkyi; 

represents hydrogen or lower alkyl; 
R represents aryl or heteroaryl; alkenyl; or alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl or 
heterocycloalkylalkyi each optionally substituted by a substituent selected from aryl, cycloalkyl, cyano, 
halo, heteroaryl, heterocycloalkyl, -CHO ( or a 5-, 6- or 7-membered cyclic acetal derivative thereof), 
-C(=0)-NY 1 Y2, -C(=0>OR 5 , -NY1y2 -N(R6>C(=0>R 7 , -N(R 6 >C(=0)-NY 3 Y 4 -N(R 6 >S0 2 -R 7 , 
-N(R 6 )-S02-NY 3 Y 4 , -Z 3 R 7 and one or more groups selected from hydroxy, alkoxy and carboxy; 
X 1 represents N, CH, C-aryl, C-heteroaryl, C-heterocycloalkyl, C-heterocycloalkenyl, C-halo, C-CN, 
C-R 4 , C-NY'Y 2 , C-OH, C-Z2R, C-C(=0)-R, C-C(=0>0r5, C-C(=0)-NY1y 2 , C-N(R8)-C(=0)-R, 
C-N(R6)-C(=0)-OR 7 , C-N(R6)-C(=0>NY 3 Y 4 , C-N(R<>)-S0 2 -NY3y 4 , C-N(R6>S0 2 -R, 
C-S0 2 -NY 3 Y 4 , C-N0 2> or C-alkenyl or C-alkyny! optionally substituted by aryl, cyano, halo, 
hydroxy, heteroaryl, heterocycloalkyl, nitro, -C( aa O>NY 1 Y 2 , -C(=0)-OR 5 , -NY^ 2 -N(R 6 )-C(=0)- 
R 7 , -N(R 6 )-C(=0)-NY 3 Y 4 , -N(R6)-C(=0)-OR 7 , -N(r6)-S0 2 -R 7 , -N(r6>S0 2 -NY 3 \\ -S0 2 -NY 1 Y 2 ' 
and -Z 2 R 4 ; 

Y 1 and Y 2 are independently hydrogen, alkenyl, aryl, cycloalkyl, heteroaryl or alkyl optionally 
substituted by one or more groups selected from aryl, halo, heteroaryl, heterocycloalkyl, hydroxy, 
• -C(=0>NY 3 y4 -C(=0)-OR5 -NY 3 Y 4 , -N(r6>C(=0)-R 7 , -N(r6)-C(=0>NY 3 Y 4 , .N(R6)-S0 2 -R 7 , 
-N(R 6 )-S0 2 -NY 3 Y 4 and -OR 7 ; or the group -NY ] Y 2 may form a cyclic amine; 

Y 3 and Y 4 are independently hydrogen, alkenyl, alkyl, aryl, arylalkyl, cycloalkyl, heteroaryl or 
heteroarylalkyl; or the group -NY 3 Y 4 may form a cyclic amine; 
7} represents O or S; 
Z 2 represents O or S(0) n ; 

Z 3 represents O, S(0) n , NR 6 ; 
n is zero or an integer 1 or 2; 

and their corresponding N-oxides, and their prodrugs, and their acid bioisosteres; and pharmaceutical ly 
acceptable salts and solvates (e.g. hydrates) of such compounds and their N-oxides and their prodrugs, 
and their acid bioisosteres; together with one or more pharmaceutical ly acceptable carriers or 
excipients. 

In another aspect, the invention concerns the compounds of formula (I) as defined above, but excluding 
the compounds 2-phenyl-lH-pyrrolo[2,3-b]pyridine, 2-(4-bromo-phenyl)-3-methyl-lH-pyrrolo[2 3 3- 
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b]pyridine, 4-(3-methyl-lH-pyrrolo[2,3-b]pyridin-2-yl)-benzoic acid methyl ester, 2-(4-chloro-phenyl> 
lH-pyrrolo[2,3-b]pyridine, 2-(4-methoxy-phenyl)-lH-pyrrolo[2,3-b]pyridine, 5-methyI-2-phenyI-lH- 
pyrrolo[2,3-b]pyridine, 4-methyl-2-phenyl-lH-pyrrolo[2,3-b]pyridine, 2-pyridin-3-yI-lH-pyrro!o[2,3- 
b]pyridine,4-(3-methyl-lH-pyrrolo[2,3-b]pyridin-2-yl)-benzoicacid, 2-(4-methoxy-phenyl)-3-methyl- 
lH-pyrrolo[2,3-b]pyridine, 2-(4-methyl-phenyl)-3-methyl-IH-pyrroJo[2,3-b]pyridine, 4-(3-methyl-lH- 
pyrrolo[2,3-b]pyridin-2-yl)-benzoic acid isopropyl ester, 2-phenyl-3-methyl-lH-pyrrolo[2,3-b]pyridine, 

5- bromo-2-phenyl-3-methyl-lH-pyrroIo[2,3-b]pyridine, 6-chloro-2-phenyI-lH-pyrrolo[2,3-b]pyridine, 

6- chIoro-4-methy!-2-phenyl- 1 H-pyrrolo[2,3-b]pyridine, 4-methyI-2-phenyl- 1 H-pyrrolo[2,3-b]pyridin-3- 
yl-carboxaldehyde, 2-phenyl- 1 H-pyrrolo[2,3-b]pyridin-3-yI-acetonitri Ie, 2-phenyl-3-prop- 1 -enyl- 1 H- 
pyrroloP^-blpyridine^-methyl^-phenyl-lH-pyrrolop^-blpyridin-S-yl-carboxaldehyde.dimethyl^- 
phenyl-lH-pyrroIo[2,3-b]pyridin-3-ylmethyl>amine,2,2'-diphenyl-lH,rH-[3,3']bi[pyrrolo[2,3- 
b]pyridinyI],2K2-phenyI-]H-pyrrolo[2,3-b]pyridin-3-yl>acetamide,3-alIyl-2-phenyl-lH-pyrrolo[2,3- 
b]pyridine, (2-phenyl- lH-pyrrolo[2,3-b]pyridin-3-yl)-acetonitrile, 2-phenyl-lH-pyrrolo[2,3-b]pyridine- 
3-carbaldehyde, 3-morpholin-4-ylmethyl-2-phenyl-lH-pyrrolo[2,3-b]pyridine, N-[2-(2-phenyl-lH- 
pyrrolo[2,3-b]pyrid in-3-y!)-ethy!]-acetamide, 6-phenyl-5H-pyrrolo[2,3-b]pyrazine, 6-(4-methoxy- 
phenyl)-5H-pyrrolo[2,3-b]pyrazine, 6-(4-chloro-phenyI)-5H-pyrrolo[2,3-b]pyrazine,6-(2-chIoro- 
phenyl)-5H-pyrroIo[2,3-b]pyrazine, 3-methyl-6-phenyl-5H-pyrrolo[2,3-b]pyrazine, 2-methyl-6-phenyl- 
5H-pyrrolo[2,3-bJpyrazine and 7-methyI-6-phenyl-5H-pyrrolo[2,3-b]pyrazine. 

In the present specification, the term "compounds of the invention", and equivalent expressions, are 
meant to embrace compounds of general formula (I) as hereinbefore described, which expression 
includes the prodrugs, the pharmaceutical^ acceptable salts, and the solvates, e.g. hydrates, where the 
context so permits. Similarly, reference to intermediates, whether or not they themselves are claimed, 
is meant to embrace their salts, and solvates, where the context so permits. For the sake of clarity, 
particular instances when the context so permits are sometimes indicated in the text, but these instances 
are purely illustrative and it is not intended to exclude other instances when the context so permits. 

As used above, and throughout the description of the invention, the following terms, unless otherwise 
indicated, shall be understood to have the following meanings:- 

"Patient" includes both human and other mammals. 

"Acid bioisostere" means a group which has chemical and physical similarities producing broadly 
similar biological properties to a carboxy group (see Lipinski, Annual Reports in Medicinal Chemistry, 
1 986,2 l,p283 "Bioisosterism In Drug Design"; Yun, Hwahak Sekye, 1993, 33, pages 576-579 
"Application Of Bioisosterism To New Drug Design"; Zhao, Huaxue Tongbao, 1995, pages 34-38 
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"Bioisosteric Replacement And Development Of Lead Compounds In Drug Design"; Graham, 
Theochem, 1995, 343, pages 105-109 "Theoretical Studies Applied To Drug Design:ab initio 
Electronic Distributions In Bioisosteres"). Examples of suitable acid bioisosteres include: 
-C(=0)-NHOH, -C(=0)-CH 2 OH, -C(=0)-CH 2 SH, -C(=0)-NH-CN, sulfo, phosphono, 
5 alkylsulfonylcarbamoyl, tetrazolyl, arylsulfonylcarbamoyl, heteroarylsulfonylcarbamoyl, 

N-methoxycarbamoyI, 3-hydroxy-3-cyclobutene-l,2-dione, 3,5-dioxo-l,2,4-oxadiazolidinyl or 
heterocyclic phenols such as 3-hydroxyisoxazolyl and 3-hydoxy-l-methylpyrazolyl. 

"Acyl" means an H-CO- or alkyl-CO- group in which the alkyl group is as described herein. 

10 

"Acylamino" is an acyl-NH- group wherein acyl is as defined herein. 

"Alkenyl" means an aliphatic hydrocarbon group containing a carbon-carbon double bond and which 
may be straight or branched having about 2 to about 15 carbon atoms in the chain. Preferred alkenyl 

15 groups have 2 to about 12 carbon atoms in the chain; and more preferably 2 to about 6 carbon atoms 
(e.g. 2 to 4 carbon atoms) in the chain. "Branched," as used herein and throughout the text, means that 
one or more lower alkyl groups such as methyl, ethyl or propyl are attached to a linear chain; here a 
linear alkenyl chain. "Lower alkenyl" means about 2 to about 4 carbon atoms in the chain, which may 
be straight or branched. Exemplary alkenyl groups include ethenyl, propenyl, n-butenyl, i-butenyl, 

20 3-methylbut-2-enyI, n-pentenyl, heptenyl, octenyl, cyclohexylbutenyl and decenyl. 

■ 

"Alkenyloxy" is an alkenyl-O- group wherein alkenyl is as defined above. Exemplary alkenyloxy 
groups include allyloxy. 

25 "Alkoxy" means an alkyl-O- group in which the alkyl group is as described herein. Exemplary alkoxy 
groups include difluoromethoxy, methoxy, trifluoromethoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy 
and heptoxy. 

"Alkoxycarbonyl" means an alkyl-O-CO- group in which the alkyl group is as described herein. 
30 Exemplary alkoxycarbonyl groups include methoxy- and ethoxycarbonyl. 

"Alkyl" means, unless otherwise specified, an aliphatic hydrocarbon group which may be straight or 
branched chain having about 1 to about 15 carbon atoms in the chain, optionally substituted by one or 
more halogen atoms. Particular alkyl groups have from 1 to about 6 carbon atoms. "Lower alkyl" as a 
35 group or part of a lower alkoxy, lower alkylthio, lower alkylsulfinyl or lower alkylsulfonyl group 

means unless otherwise specified, an aliphatic hydrocarbon group which may be a straight or branched 
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chain having 1 to about 4 carbon atoms in the chain. Exemplary alkyl groups include methyl, ethyl, 
n-propyl, i-propyl, n-butyl, s-butyl, t-butyl, n-pentyl, 3-pentyl, heptyl, octyl, nonyl, decyl and dodecyl. 
Exemplary alkyl groups substituted by one or more halogen atoms include trifluoromethyl. 

"Alkylene" means an aliphatic bivalent radical derived from a straight or branched alkyl group, in 
which the alkyl group is as described herein. Exemplary alkylene radicals include methylene, ethylene 
and trimethylene. 

"Alkylenedioxy" means an -O-alkylene-O- group in which alkylene is as defined above. Exemplary 
alkylenedioxy groups include methylenedioxy and ethylenedioxy. 

"Alkylsulfinyl" means an alkyl-SO- group in which the alkyl group is as previously described. 
Preferred alkylsulfinyl groups are those in which the alkyl group is Chalky!. 

"Alkylsulfonyl" means an aIkyl-S02- group in which the alkyl group is as previously described. 
Preferred alkylsulfonyl groups are those in which the alkyl group is Chalky!. 

"Alkylsulfonylcarbamoyl" means an alkyI-S02-NH-C(=0)- group in which the alkyl group is as 

previously described. Preferred alkylsulfonylcarbamoyl groups are those in which the alkyl group is 
Chalky I. 

"Alkylthio" means an alkyl-S- group in which the alkyl group is as previously described. Exemplary 
alkylthio groups include methylthio, ethylthio, isopropylthio and heptylthio. 

"Alkynyl" means an aliphatic hydrocarbon group containing a carbon-carbon triple bond and which 
group may be a straight or branched chain having about 2 to about 1 5 carbon atoms in the chain. 
Preferred alkynyl groups have 2 to about 12 carbon atoms in the chain; and more preferably 2 to about 

4 

6 carbon atoms (e.g. 2 to 4 carbon atoms) in the chain. Exemplary alkynyl groups include ethynyl, 
propynyl, n-butynyl, i-butynyl, 3-methylbut-2-ynyl, and n-pentynyl. 

" Aroyl" means an aryl-CO- group in which the aryl group is as described herein. Exemplary aroyl 
groups include benzoyl and 1 - and 2-naphthoyl. 

"Aroylamino" is an aroyl-NH- group wherein aroyl is as previously defined. 
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"Aryl" as a group or part of a group denotes: (i) an optionally substituted monocyclic or multicyclic 
aromatic carbocyclic moiety of about 6 to about 14 carbon atoms, such as phenyl or naphthyl; or (ii) an 
optionally substituted partially saturated multicyclic aromatic carbocyclic moiety in which an aryl and 
a cycloalkyl or cycloalkenyl group are fused together to form a cyclic structure, such as a 
tetrahydronaphthyl, indenyl or indanyl ring. Except where otherwise defined, aryl groups may be 
substituted with one or more aryl group substituents, which may be the same or different, where "aryl 
group substituent" includes, for example, acyl, acylamino, alkoxy, alkoxycarbonyl, alkylenedioxy, 
alkylsulfinyl, alkylsulfonyl, alkylthio, aroyl, aroylamino, aryl, arylalkyloxy, arylalkyloxycarbonyl, 
arylalkylthio, aryloxy, aryloxycarbonyl, arylsulfinyl, arylsulfonyl, arylthio, carboxy (or an acid 
bioisostere), cyano, halo, heteroaroyl, heteroaryl, heteroarylalkyloxy, heteroaroylamino, heteroaryloxy, 

hydroxy, nitro, trifluoromethyl, -NY 3 Y 4 , -CONY 3 Y 4 , -S0 2 NY 3 Y 4 , -NY 3 -C(=0)alkyl, -NY 3 S0 2 alkyI 
or alkyl optionally substituted with aryl, heteroaryl, hydroxy, or -NY 3 Y 4 . 

"Arylalkyl" means an aryl-alkyl- group in which the aryl and alkyl moieties are as previously 
described. Preferred arylalkyl groups contain a Cj^alkyl moiety. Exemplary arylalkyl groups 

include benzyl, 2-phenethyl and naphthlenemethyl. 

"Arylalkyloxy" means an arylalkyl-O- group in which the arylalkyl group is as previously described. 
Exemplary arylalkyloxy groups include benzyloxy and 1- or 2-naphthaIenemethoxy. 

"Arylalkyloxycarbonyl" means an arylalkyl-O-CO- group in which arylalkyl is as previously described. 
An exemplary arylalkyloxycarbonyl group is benzyloxycarbonyl. 

"Arylalkylthio" means an arylalkyl-S- group in which the arylalkyl group is as previously described. 
An exemplary arylalkylthio group is benzylthio. 

"Aryloxy" means an aryl-O- group in which the aryl group is as previously described. Exemplary 
aryloxy groups include phenoxy and naphthoxy, each optionally substituted. 

"Aryloxycarbonyl" means an aryI-0-C(=0)- group in which the aryl group is as previously described. 
Exemplary aryloxycarbonyl groups include phenoxycarbonyl and naphthoxycarbonyl. 

"Arylsulfinyl" means an aryl-SO- group in which the aryl group is as previously described. 

"Arylsulfonyl" means an aryl-S02- group in which the aryl group is as previously described. 
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"Arylsulfonylcarbamoyr means an aryI-S0 2 -NH-C(=0)- group in which the aryl group is as 
previously described. 

"Arylthio" means an aryl-S- group in which the aryl group is as previously described. Exemplary 
arylthio groups include phenylthio and naphthylthio. 

■ 

"Azaheteroaryl" means an aromatic carbocyclic moiety of about 5 to about 10 ring members in which 
one of the ring members is nitrogen and the other ring members are selected from carbon, oxygen, 
sulfur, and nitrogen. Examples of azaheteroaryl groups include benzimidazolyl, imidazolyl, 
indazolinyl, indolyl, isoquinolinyl, pyridyl, pyrimidinyl, pyrrolyl, quinolinyl, quinazolinyl and 
tetrahydroindolizinyl. 

m 

■ * 
■ 

"Cyclic amine" means a 3 to 8 membered monocyclic cycloalkyl ring system wherein one of the ring 
carbon atoms is replaced by nitrogen and which (i) may also contain a further heteroatom-containing 
group selected from O, S, SO2, or NY 7 (where Y 7 is hydrogen, alky], aryl, aiylalkyl, -C(0)-R 7 , 

-C(=0)-OR 7 or -SO2R 7 ); and (ii) may be fused to additional aryl (e.g. phenyl), heteroaryl (e.g. 

r 

pyridyl), heterocycloalkyl or cycloalkyl rings to form a bicyclic or tricyclic ring system. Exemplary 
cyclic amines include pyrrolidine, piperidine, morpholine, piperazine, indoline, pyrindoline, 
tetrahydroquinoline and the like groups. 

"Cycloalkenyl" means a non-aromatic monocyclic or multicyclic ring system containing at least one 
carbon-carbon double bond and having about 3 to about 10 carbon atoms. Exemplary monocyclic 
cycloalkenyl rings include cyclopentenyl, cyclohexenyl and cycloheptenyl. 

"Cycloalkyl" means a saturated monocyclic or bicyclic ring system of about 3 to about 10 carbon 
atoms, optionally substituted by oxo. Exemplary monocyclic cycloalkyl rings include C3_gcycIoalkyl 
rings such as cyclopropyl, cyclopentyl, cyclohexyl and cycloheptyl. 

"Cycloalkylalkyl" means a cycloalkyl-alkyl- group in which the cycloalkyl and alkyl moieties are as 
previously described. Exemplary monocyclic cycloalkylalkyl groups include cyclopropylmethyl, 
cyclopentylmethyl, cyclohexylmethyl and cycloheptylmethyl. 



"Halo" or "halogen" means fluoro, chloro, bromo, or iodo. Preferred are fluoro and chloro 
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"Heteroaroyl" means a heteroaryl-C(=0)- group in which the heteroaryl group is as described herein. 
Exemplary heteroaryl groups include pyridylcarbonyl. 

"Heteroaroylamino" means a heteroaroyl-NH- group in which the heteroaryl moiety is as previously 

* 

described. 

"Heteroaryl 11 as a group or part of a group denotes: (i) an optionally substituted aromatic monocyclic or 
multicyclic organic moiety of about 5 to about 1 0 ring members in which one or more of the ring 
members is/are element(s) other than carbon, for example nitrogen, oxygen or sulfur (examples of such 
groups include benzimidazolyl, benzthiazolyl, furyl, imidazolyl, indolyl, indolizinyl, isoxazolyl, 
isoquinolinyl, isothiazolyl, oxadiazolyl, pyrazinyl, pyridazinyl, pyrazolyl, pyridyl, pyrimidinyl, 
pyrrolyl, quinazolinyl, quinolinyl, 1,3,4-thiadiazolyI, thiazolyl, thienyl and triazolyl groups, optionally 
substituted by one or more aryl group substituents as defined above except where otherwise defined); 

* 

(ii) an optionally substituted partially saturated multicyclic heterocarbocyclic moiety in which a 
heteroaryl and a cycloalkyl or cycloalkenyl group are fused together to form a cyclic structure 
(examples of such groups include pyrindanyl groups, optionally substituted by one or more "aryl group 
substituents" as defined above, except where otherwise defined). Optional substituents include one or 
more "aryl group substituents" as defined above, except where otherwise defined. 

"Heteroarylalkyl" means a heteroaryl-alkyl- group in which the heteroaryl and alkyl moieties are as 
previously described. Preferred heteroarylalkyl groups contain a Cj^alkyl moiety. Exemplary 
heteroarylalkyl groups include pyridylmethyl. 

"Heteroarylalkyloxy" means a heteroarylalkyl-O group in which the heteroarylalkyl group is as 
previously described. Exemplary heteroaryloxy groups include optionally substituted pyridylmethoxy. 

"Heteroaryloxy" means a heteroaryl-O- group in which the heteroaryl group is as previously described. 
Exemplary heteroaryloxy groups include optionally substituted pyridyloxy. 

"Heteroarylsulfonylcarbamoyl" means a heteroaryI-S02-NH-C(=0)- group in which the heteroaryl 
group is as previously described. 

"Heterocycloalkenyl" means a cycloalkenyl group which contains one or more heteroatoms or 
heteroatom-containing groups selected from O, S and NY 7 . 
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"Heterocycloalkyl" means: (i) a cycloalkyl group of about 3 to 7 ring members which contains one or 

more heteroatoms or heteroatom-containing groups selected from O, S and NY 7 and may be optionally 
substituted by oxo; (ii) a partially saturated multicyclic heterocarbocyclic moiety in which an aryl (or 
heteroaryl) ring, each optionally substituted by one or more "aryl group substituents," and a 
heterocycloalkyl group are fused together to form a cyclic structure. (Examples of such groups include 
chromanyl, dihydrobenzofuranyl, indolinyl and pyrindolinyl groups). 

"Heterocycloalkylalkyl" means a heterocycloalkyl-alkyl- group in which the heterocycloalkyl and alkyl 
moieties are as previously described. 

"Prodrug" means a compound which is convertible in vivo by metabolic means (e.g. by hydrolysis) to a 
compound of formula (I), including N-oxides thereof. For example an ester of a compound of formula 
(I) containing a hydroxy group may be convertible by hydrolysis in vivo to the parent molecule. 
Alternatively, an ester of a compound of formula (I) containing a carboxy group may be convertible by 
hydrolysis in vivo to the parent molecule. 

Suitable esters of compounds of formula (I) containing a hydroxy group are, for example acetates, 
citrates, lactates, tartrates, malonates, oxalates, salicylates, propionates, succinates, fumarates, 
maleates, methylene-bis-p-hydroxynaphthoates, gentisates, isethionates, di-p-toluoy Itartrates, 
methanesulfonates, ethanesulfonates, benzenesulfonates, p-toluenesulfonates, cyclohexylsulfamates 
and quinates. 

Suitable esters of compounds of formula (I) containing a carboxy group are, for example, those 
described by F.J.Leinweber, Drug Metab. Res., 1987, 18, page 379. 

■ 

Suitable esters of compounds of formula (I) containing both a carboxy group and a hydroxy group 

within the moiety -iJ-Y include lactones formed by loss of water between said carboxy and hydroxy 
groups. Examples of such lactones include caprolactones and butyrolactones. 

An especially useful class of esters of compounds of formula (I) containing a hydroxy group, may be 
formed from acid moieties selected from those described by Bundgaard et. al., J. Med. Chem., 1989, 32 
, page 2503-2507, and include substituted (aminomethyl)-benzoates, for example 
dialkylamino-methylbenzoates in which the two alkyl groups may be joined together and/or interrupted 
by an oxygen atom or by an optionally substituted nitrogen atom, e.g. an alkylated nitrogen atom, more 
especially (morpholino-methyl)benzoates, e.g. 3- or 4-(morphoIinomethyl)-benzoates, and 
(4-aIkylpiperazin-l-yl)benzoates, e.g. 3- or 4-(4-alkylpiperazin-l-yI)benzoates. 
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Where the compound of the invention contains a carboxy group, or a sufficiently acidic bioisostere, 
base addition salts may be formed and are simply a more convenient form for use; in practice, use of 
the salt form inherently amounts to use of the free acid form. The bases which can be used to prepare 
5 the base addition salts include preferably those which produce, when combined with the free acid, 
pharmaceutical ly acceptable salts, that is, salts whose cations are non-toxic to the patient in 
pharmaceutical doses of the salts, so that the beneficial inhibitory effects inherent in the free base are 
not vitiated by side effects ascribable to the cations. Pharmaceutically acceptable salts, including those 
derived from alkali and alkaline earth metal salts, within the scope of the invention include those 
10 derived from the following bases: sodium hydride, sodium hydroxide, potassium hydroxide, calcium 
hydroxide, aluminium hydroxide, lithium hydroxide, magnesium hydroxide, zinc hydroxide, ammonia, 
ethylenediamine, N-methyl-glucamine, lysine, arginine, ornithine, choline, 

N,N -dibenzylethylenediamine, chloroprocaine, diethanolamine, procaine, N-benzylphenethylamine, 
diethylamine, piperazine, tris(hydroxymethyl)aminomethane, tetramethylammonium hydroxide, and 
15 the like. 

Some of the compounds of the present invention are basic, and such compounds are useful in the form 
of the free base or in the form of a pharmaceutical^ acceptable acid addition salt thereof. 

20 Acid addition salts are a more convenient form for use; and in practice, use of the salt form inherently 
amounts to use of the free base form. The acids which can be used to prepare the acid addition salts 
include preferably those which produce, when combined with the free base, pharmaceutical ly 
acceptable salts, that is, salts whose anions are non-toxic to the patient in pharmaceutical doses of the 
salts, so that the beneficial inhibitory effects inherent in the free base are not vitiated by side effects 

25 ascribable to the anions. Although pharmaceutically acceptable salts of said basic compounds are 
preferred, all acid addition salts are useful as sources of the free base form even if the particular salt, 
per se, is desired only as an intermediate product as, for example, when the salt is formed only for 
purposes of purification, and identification, or when it is used as intermediate in preparing a 
pharmaceutically acceptable salt by ion exchange procedures. Pharmaceutically acceptable salts within 

30 the scope of the invention include those derived from mineral acids and organic acids, and include 
hydrohalides, e.g. hydrochlorides and hydrobromides, sulfates, phosphates, nitrates, sulfamates, 
acetates, citrates, lactates, tartrates, malonates, oxalates, salicylates, propionates, succinates, fumarates, 
rnaleates, methylene-bis-b-hydroxynaphthoates, gentisates, isethionates, di-p-toluoyltartrates, 
methane-sulfonates, ethanesulfonates, benzenesulfonates, p-toluenesulfonates, cyclohexylsulfamates 

35 and quinates. 
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As well as being useful in themselves as active compounds, salts of compounds of the invention are 
useful for the purposes of purification of the compounds, for example by exploitation of the solubility 
differences between the salts and the parent compounds, side products and/or starting materials by 
techniques well known to those skilled in the art. 

5 

With reference to formula (I) above, the following are particular and preferred groupings: 

r' may particularly represent optionally substituted heteroaryl, especially optionally substituted 
azaheteroaryl. Exemplary optionally substituted azaheteroaryls include indolyl, pyridyl, pyrrolyl, 
10 pyrazolyl, quinolinyl, isoquinolinyl, imidazolyl, indazolyl, indolizinyl, tetrahydroindolizinyl and 

indazolinyl. Optional substituents include one or more groups selected from alkylenedioxy, alkenyl, 

alkenyloxy, aryl, cyano, halo, hydroxy, heteroaryl, heterocycloalkyl, R^, -C(=0)-R, -C(=0)-OR5, 

-C(=0)-NY l Y 2 ,-NY 1 Y 2 and-OR. R 1 more preferably represents optionally substituted indolyl, 

optionally substituted indolizinyl or optionally substituted pyrrolyl. R* still more preferably represents 
15 optionally substituted indol-3-yl, indolizin-l-yl, optionally substituted pyrrol-3-yl, optionally 

■ 

substituted indol-2-yI or optionally substituted pyrrol-2«yl. 

Rl may also particularly represent optionally substituted aryl, especially optionally substituted phenyl. 
Optional substituents include one or more groups selected from alkylenedioxy, halo, heteroaryl, 

20 hydroxy, R 4 , -NY 1 Y 2 and -OR. R 1 still more preferably represents 4-substituted phenyl, more 
especially 4-tertiarybutylphenyl. 

R 2 may particularly represent hydrogen. 

25 R 2 may also particularly represent acyl. 

R 2 may also particularly represent halo. 

R 2 may also particularly represent lower alkyl optionally substituted by cyano, halo, hydroxy, 
30 heteroaryl,-C(=0)-NY 1 Y 2 tetrazolyl, -C(=0)-R, -C0 2 R 8 , -NY 3 Y 4 , -N(R 6 )-C(=0)-R, 

-N(R 6 )-C(=0)-NY' Y 2 , -N(R 6 )-S0 2 -R 7 , or -N(R 6 )-S0 2 -NY 3 Y 4 . 
R 2 may ^lso particularly represent lower alkenyl. 
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may particularly represent hydrogen. 

« 

R 3 may also particularly represent optionally substituted aryl, especially optionally substituted phenyl. 
R 3 may also particularly represent -C(=0)-OR 5 (e.g. -C(=0)-OH) 
R3 may also particularly represent lower alkyl (e.g. methyl). 

r 

X* may particularly represent N. 



X 1 may also particularly represent CH. 

may also particularly represent C-halo, especially C-Cl. 

may also particularly represent C-CN. 
xi may also particularly represent C-OH. 
X' may also particularly represent C-aryl (e.g. C-phenyl). 

xi may also particularly represent C-heteroaryl, especially C-azaheteroaryl (e.g. C-pyridyl, 



CH 



C 




CH 3 



xi may also particularly represent C-Z-^R, especially C-lower alkoxy, more especially C-OCH3. 
X 1 may also particularly represent C-C(=0)-OR 5 , especially C-C(=0)-OH or C-C(=0>O t Bu. 
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X 1 may also particularly represent C-C^CO-NY^ 2 , especially C-C(=0)-NH2, C-C(=0>NH-CH 3 , 

C-C(=0)-NH-CH2-CH2-CH 2 -CH 3 , C— C(=0)-NH^C] , C— C(=0)— NH-<^)> , 
C-C(=0)-NH-GH2-CH20H 5 C-C(=0)-NH-CH2-CH(CH3)OH 3 C-C(=0>NH-CH2-C(CH3)2-OH, 

■ 

C-C(=0)-NH-C(CH 3 )2-CH 2 OH, C-C(=0)-NH-CH 2 CH 2 OCH 3 , C-C^-NH-CHj ' 




/ \ 

C-C(=0)-NH-CHr^ fj , C-C(=0)-N(CH 3 ) 2 , C— C(=Q)~N^ p , 



HO 



/~\ . r x 

C— C(=0)— J — OH or C — C(=Q)~N^ ) more especially 
C-C(=0)-NH-C(CH 3 ) 2 -CH 2 OH. 




CH 3 



CH 3V CH 3 0. 



X* may also particularly represent C-NY^Y 2 (e.g. C — NH— ^ ^ , C — NH— \^ ^ , 
CH 3 Q 2 Cv CH 3 OCH 3 




10 C— NH-<^ ^ , C— NH-^ » , C— NH-^ A , C— NH-^ A — CH 3 , 



C — NH— )> — OCH 3 , C— NH-CH 2 — , C— NH-CHj 



C— NH-CH— <v h — F , C— NH-CH^^x /) — OCH 3 , 



CH 3 0, 




C— NH-CH— k ^>-NH-CO-^ ^ or C— O ) especially C— NH~^ ^ 
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X 1 may also particularly represent C-heterocycloalkenyl (e.g. C — ^ ^ NH or 




It is to be understood that this invention covers all appropriate combinations of the particular and 
5 preferred groupings referred to herein. 



A particular embodiment of the invention is a compound of formula (I) 




wherein:- 

Rl represents aryl or heteroaryl each optionally substituted by one or more groups selected from 
alkylenedioxy, alkenyl, alkenyloxy, alkynyl, aryl, hydroxy, heteroaryl, heterocycloalkyl, -C(=0)-R, 

15 -C(=0)-NY 1 Y 2 , -N(R 6 >C(=0)-R 7 , -N(R 6 )-C(=0>NY 3 Y 4 , -N(R 6 )-C(=0)-OR 7 , -N(R 6 )-S0 2 -R 7 
-N(R 6 )-S0 2 -NY 3 Y 4 , and -SOo-NY 1 Y 2 ; 

or an N-oxide, prodrug, acid bioisostere, pharmaceutically acceptable salt or solvate of such 
compound; or an N-oxide, prodrug, or acid bioisostere of such salt or solvate. 



20 



A particular preferred group of compounds of the invention are compounds of formula (la): 



WO 03/000688 



PCT/GB02/02799 



-19- 




(Ia) 



in which R 2 , R 3 and X 1 are as hereinbefore defined; R^ is hydrogen, alkenyl or R 4 ; is alkenyloxy, 
carboxy (or an acid bioisostere), cyano, halo, hydroxy, heteroaryl, R 4 , -C(=0)-R, -C(=0>NY^ Y 2 , 
-OR 4 , -N(R 6 >C(=0)-R 7 , -N(r6>S0 2 -R 7 or -NY 1 Y 2 ; p is zero, or an integer 1 or 2; and the residue 



is attached to position 2 or 3 of the indole ring; and their corresponding 



H 



N-oxides, and their prodrugs; and pharmaceutically acceptable salts and solvates (e.g. hydrates) of such 
compounds and their N-oxides and their prodrugs. 

Compounds of formula (la) in which R 2 represents hydrogen are preferred. 
Compounds of formula (la) in which R 3 represents hydrogen are preferred. 



Compounds of formula (la) in which X* represents: 

(i) N; 

(ii) CH; 

(iii) C-aryl (e.g. C-phenyl); 



(iv) C-heteroaryl, especially C-azaheteroaryl (e.g. C-pyridyl or C 




(v) 
(vi) 



C-halo (e.g. C-Cl); 
C-CN; 



10 
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(vii) C- Z 2 R, particularly C-lower alkoxy (e.g.C-OCH 3 ); 

(viii) C-C(=0)-OR 5 , particularly C-CCOK^Bu; 

(ix) C-C^OH^Y 2 (e.g. C-C(=0)-NH-CH 3 , C-C(=0)-NH-CH 2 -CH 2 OH, 
C-C(=0)-NH-CH2-CH(CH 3 )OH 3 C-C(=0)-NH-CH2-C(CH 3 )2-OH, 
C-C(=0)-NH-C(CH 3 ) 2 -CH 2 OH, or C-C(=0>NH-CH 2 CH 2 OCH 3 ) more especially 
C-C^-NH-CCCH^-C^OH; or 

CH 3X CH 3 Ov CH 3 0 2 C 



(x) C-NYlY 2 (e.g. C— NHH^ h , C — NH— ^ )) , C— NH^x » , 



CH 3 OCH3 



C— NH-(\ /> » C— NH-(\ /> , C— NH 




^V-OCH 3 , C-KH-CH^ 



-^^CH 3J 




C-NH-CH,-^ ^>— F , C-NH-CHj-^ a 



OCR , 



r~\ 

C— NH-CH,— (\ /)-NH-CO-(\ /) or C— N p ) especially 



CH 3 0 



C— NH 




CH, 



are preferred. Compounds of formula (la) in which X 1 represents N, C-H, C-CN, C— \\ I 



CH 3 



CH3O, 



C— NH_ 4 ff or C-C(=0)-NH-C(CH 3 ) 2 -CH 2 OH are especially preferred. 
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Conipounds of formula (la) in which represents: 

(i) hydrogen; 

(ii) Cj^alkyl [e.g. -CH 3 or -CH 2 CHg]; 

(iii) C^alkyl substituted by hydroxy [e.g. -CH 2 OH , -CH 2 CH 2 OH or -CH 2 CH 2 CH 2 OH ]; 

(iv) Ci_ 4 alkyl substituted by -N(R 6 )C(=0>R7 [e.g. -CH 2 CH 2 CH 2 NHC (=0) CH 3 ]; 

/ \ 

(v) Cj^alkyl substituted by -C(=0)-NYlY 2 [e.g. -CH— C (=0) -N O or 



CH-CO-NH-<v ,N ];or 



\ // 



\ 

CH. 



H 2 C-CH 2 

(vi) cycloalkylalkyl substituted by hydroxy [e.g. c — CH 2 ] 

CH 2 OH 



are preferred. Compounds of formula (la) in which represents hydrogen, -CH or —CH CH are 

3 ,2 3 

especially preferred. 



Compounds of formula (la) in which R 10 represents: 

(i) carboxy or an acid bioisostere (e.g. v | ); 



NH 

(ii) hydroxy; 



(iii) alkyl substituted by carboxy [e.g. -CH-CH CO H ]; 

a ^ a 



(iv) alkyl substituted by -N(R 6 )-S0 2 -R 7 [e.g. — CH— KH— SO 



S 

71 1; 



o- 

(v) alkyl substituted by -N(R 6 )-CO-NY 3 Y 4 [e.g. — CH— NH-CO-NH-/ \ ]; 
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/> N 

(vi) heteroaryl [e.g. — <^ } , ^ 1 or pyridyl]; 




(vii) -OR 4 in which R 4 is alkyl [e.g. -OCH ]; 

3 

■ 

(viii) -OR 4 in which R 4 is alkyl or cycloalkylalkyl substituted by one or more hydroxy groups 
[e.g. -OCH 2 CH 2 OH , -OCH 2 CH 2 CH 2 OH , -OCH (CH 3 ) CH 2 OH , 

H 2 C ~CH 2 

-OCH 2 CH (OH) CH 3 , -O— C— CH 2 or -OCH 2 CH (OH) CH 2 OH]; 

CH 2 OH 

(ix) -OR 4 in which R 4 is alkyl substituted by one or more alkoxy groups [e.g. 
-OCH (CH 3 ) CH 2 OCH 3 ]; 

(x) -OR 4 in which R 4 is alkyl or cycloalkyl substituted by one or more carboxy groups [e.g. 

C0 2 H H 2 C-CH 2 

-OCH 2 C0 2 H, -OCH(CH 3 )C0 2 H, — O— C— CH 3 or -O— C~ CH 2 ]; 

CO.H I 
2 C0 2 H 

H,C— CH_ 

| 2 

(xi) -OR 4 in which R 4 is cycloalkyl substituted by -C(=0)-NY'y2 [e.g. -O— C— CH or 



CONH 2 



H 2 C— CH, 
•0— C— CH 2 ]; 



CONHCH 3 



(xii) -C(=0)-R in which R is alkyl [e.g. -c (=0) -CH 3 ]; 

(xiii) -C(=OyMY l Y 2 [e.g. -CONH 2 , CONHCH 3 , -CONHCH (CH 2 OH) 2 , 

-CONHCH 2 CH 2 OH , -CONHC (CH 3 ) 2 CH 2 OH , -C(=0)-NH-CH 2 -C(CH 3 ) 2 -OH ) 

-C(=0)-NH-CH 2 -CH2-C02H, — CONHCH 2 CH 2 OCH 3 , CONHCH 2 CH 2 CONH 2 

N 



-( I ]; 

V VTtl 



or -CONH— \\ I 1; or 
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(xiv) -N(R 6 )-C(=0)-R7 [e.g. -NHC (=0) CH 3 ]; 

are preferred. Compounds of formula (la) in which R.1 0 represents carboxy, pyridyl, 

i) 




CH— HH-SOjKv Ij — CH— NH-CO-NH 



H 2 C-CH 2 CQ 2 H H 2 C-CH 2 



•OCH 3 , -O— C— CH 2 , O— C— CH, , -O— C~ CH„ , 

I I 

CH 2 OH 2 C0NH 




'2 

5 -CONHC (CH 3 ) 2 CH 2 OH > -C(=0>NH-CH 2 -C(CH 3 )2-OH or CONHCH 2 CH 2 OCH 3 are 

especially preferred. 

When p is 1 , R' " is preferably attached to position 5, or position 6, of the indolyl ring. 
10 When p is 2, the R 1 0 groups are preferably attached to positions 5 and 6 of the indolyl ring. 

A preferred group of compounds of the invention are compounds of formula (la) in which:- R 2 is 

hydrogen; R 3 is hydrogen; X 1 is CH, C-aryl [e.g. C-phenyl], C-heteroaryl, [e.g. C-pyridyl or 
CH, 

C — <\ I ], C-halo [e.g. C-Cl], C-CN, C-lower alkoxy [e.g. C-OCH 3 ] } C-C(=0>OR 5 [e.g. 




15 C-C(O)-0 t Bu], C-C(=0)-NY 1 Y 2 [especially C-C(=0)-NH-CH 3 , C-C(=0)-NH-CH 2 -CH 2 OH, 

C-C(=0)-NH-CH 2 -CH(CH 3 )OH, C-C(=0>NH-CH 2 -C(CH 3 ) 2 -OH, C-C(=0)-NH-C(CH 3 ) 2 -CH 2 OH 

or C-C(=0>NH-CH 2 CH 2 OCH 3 , more especially C-C(=0)-NH-C(CH 3 ) 2 -CH 2 OH], or C-NY'Y 2 




[especially C— NH-^ \ ]; R 9 is (i) hydrogen, (ii) C^alkyl [e.g. e.g. -CH 3 or -CH 2 CH 3 ], 



(iii)Ci. 4 alkyl substituted by hydroxy [e.g. -CH 2 OH, -CH 2 CH 2 OH or -CH 2 CH 2 CH 2 OH ], (iv) 
20 C M alkyl substituted by -N(R 6 )C(=0)-R7 [e.g. -CH 3 CH.CH,NHC (=0) CH_ ], (v) Cj . 4 alkyl 
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substituted by -C(=0)-NY ] Y 2 [e.g. -CH — C (=0) -N \> or -CH-CO-NH-(\ ,N ] 

\ / \-J 




CH. 

3 



or (vi) cycloalkylalkyl substituted by hydroxy [e.g.]; is (i) carboxy or an acid bioisostere [e.g. 

y^^NH CH.CHXOJl 
— v | ], (ii) hydroxy, (iii) alkyl substituted by carboxy [e.g. ], (iv) alkyl 

V N 

substituted by -N(R 6 >S02-R 7 [e.g. -CH— NH-SOj-<^^j 3; (v) alkyl substituted by -N(R 6 )-CO- 

CH 

5 NY 3 Y 4 [e.g. — CH^-HH-CO-MH^ ^ ]; (vi) heteroaryl [e.g. — <^ T 



N / CH 3 



// W 

\ i or pyridyl], (vii) -OR 4 in which R 4 is alkyl [e.g. -OCH, ], (viii) -OR 4 in which 



N- N 



R4 is alkyl or cycloalkylalkyl substituted by one or more hydroxy groups [e.g. -OCH 2 CH 2 OH , 



H 2<f-CH 2 

-OCH 2 CH 2 CH 2 OH', -OCH (CH 3 ) CH 2 OH , -OCH„CH (OH) CH, , -O— C— CH 2 or 



CH 2 OH 

-OCH„CH (OH) CH 0 OH ], (ix) -OR"* in which R 4 is alkyl substituted by one or more alkoxy groups 
10 [e.g. -OCH (CH J CH-OCH- ], (x) -OR 4 in which R 4 is alkyl or cycloalkyl substituted by one or more 

J c. O 



H 2 C-CH 2 



carboxy groups [e.g. -OCH 2 C0 2 H , -OCH (CH 3 ) C0 2 H or -O— C— CH 2 ], (xi) -OR 4 in which R 4 



C0 2 H 



H 2 C-CH 2 H 2 C-CH 2 



is cycloalkyl substituted by -CC^-NY'Y 2 [e.g. -o— C — CH 2 or -O— C — CH 2 ], (xii) 

CONH 2 CONHCH3 
-C(=0)-R in which R is alkyl [e.g. - C (=0) -CH 3 ], (xiii) -C(=0)-NYl y 2 [e . g . - C ONH 2 , 
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CONHCH 3 , -CONHCH (CH 2 OH) 2 , -CONHCH 2 CH 2 OH , -CONHC (CH 3 ) 2 CH 2 OH , 

■C(=0)-NH-CH2-C(CH 3 )2-OH, -C(=0)-NH-CH 2 -CH 2 -C0 2 H, — CONHCH 2 CH 2 OCH 3 , 

N 



-CONH-<( 1 ] or (xiv) -N(R 6 )-C(=0)-R 7 [e.g. 



CONHCH.CH.CONH, or 

N 

-NHC (=0) CH 3 ]; the R 10 group is attached to position 5, or position 6, of the indolyl ring when p is 

1 and the groups are attached to position 5 and 6 of the indolyl ring when p is 2; and the 
corresponding N-oxides, and their prodrugs; and pharmaceutical ly acceptable salts and solvates (e.g. 
hydrates) of such compounds and their N-oxides and prodrugs. 

A further preferred group of compounds of the invention are compounds of formula (la) in which:- R^ 
is hydrogen; is hydrogen; is N; is (i) hydrogen, (ii) Ci^alkyl [e.g. e.g. -CH, or 

— CH 2 CH 3 ], (iii) C]. 4 alkyl substituted by hydroxy [e.g. -CH 2 OH , -CH 2 CH 2 OH or 
-CH 2 CH 2 CH 2 OH ], (iv)Ci_4alkyl substituted by -N(R 6 )C(=0)-R 7 [e.g. 
-CH 2 CH 2 CH 2 NHC (=0) CH 3 ], (v) C^alkyl substituted by -C(=0)-NY'y2 [e.g. 



CH 




-CH— C (=0) -N O or -CH-CO-NH-\\ .N ] or (vi) cycloalkylalkyl substituted by 



3 



H,C— CH, 
2 | I 2 



hydroxy [e.g. — c — CH, ]; R^ is (i) carboxy or an acid bioisostere [e.g. 




CH 2 OH 

hydroxy, (iii) alkyl substituted by carboxy [e.g. -CH,CH,CO,H ], (iv) alkyl substituted by 

mm 4m 

-N(R 6 >S0 2 -R 7 [e.g. — CH— NE-SOj^| ]; (v) alkyl substituted by -N(R 6 )-CO-NY 3 Y 4 [e.g. 

— CH^NH-CC— NH-/ \ ]; (vi) heteroary! [e.g. — <^ I , <^ I or 

\ / N N^" 

OCH 

pyridyi], (vii) -OR 4 in which R 4 is alkyl [e.g. 3 ], (viii) -OR 4 in which R 4 is alkyl or 
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cycloalkylalkyl substituted by one or more hydroxy groups [e.g. -OCH 2 CH 2 OH , -OCIJ 2 CH 2 CH 2 OH , 

-OCH (CH 3 ) CH 2 OH , -OCH 2 CH (OH) CH 3 , -0— C— CH 2 or -OCH 2 CH (OH) C5 2 OH ], (ix) 

CH 2 OH 

A A OCH(CH,)CH,OCH- 

-0R 4 in which is alkyl substituted by one or more alkoxy groups [e.g. J * 3 ], 

(x) -OR 4 in which R 4 is alkyl or cycloalkyl substituted by one or more carboxy groups [e.g. 

5 -OCH 2 C0 2 H , -OCH (CH 3 ) C0 2 H or -O— C— CH 2 ], (xi) -OR 4 in which R 4 is cycloalkyl 

C0 2 H 

H 2 C - CH 2 H 2 C-CH 2 
substituted by -C(=0)-NY' Y 2 [e.g. -o— C— CH, or -O— C— CH, ], (xii) -C(=0)-R in which R 

CONH 2 CONHCH3 

is alkyl [e.g. -C (=0) -CH 3 ], (xiii) -C(=0)-NY ' Y 2 [e.g. -CONH 2 , CONHCH 3 , 

» 

-CONHCH(CH 2 OH) 2 , -CONHCH 2 CH 2 OH , -CONHC (CH 3 ) 2 CH 2 OH , 

-C(K)>NH-CH 2 -C(CH 3 ) 2 -OH, -C(=0)-NH-CH 2 -CH 2 -C0 2 H, CONHCH 2 CH 2 OCH 3 , 

10 CONHCH,CH,CONH, or -CONH~<\ I ] or (xiv) -N(R 6 )-C(=0>R 7 [e.g. 

-NHC (=0) CH 3 ]; the group is attached to position 5, or position 6, of the indolyl ring when p 

is 1 and the R' ^ groups are attached to position 5 and 6 of the indolyl ring when p is 2; and the 
corresponding N-oxides, and their prodrugs; and pharmaceutical Iy acceptable salts and solvates (e.g. 

■ 

hydrates) of such compounds and their N-oxides and prodrugs. 



15 



Another particular group of compounds of the invention are compounds of formula (lb):- 
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(Ib) 



in which R^, R3, r9 9 rIO^ and p are as hereinbefore defined, and the corresponding N-oxides, and 
their prodrugs; and pharmaceutical ly acceptable salts and solvates (e.g. hydrates) of compounds of 
formula (lb) and their N-oxides and prodrugs. 

Compounds of formula (lb) in which R^ represents hydrogen are preferred. 
Compounds of formula (lb) in which R^ is hydrogen are preferred. 



Compounds of formula (lb) in which X' represents: 

(i) N; 

(ii) CH; 

(iii) C-aryl (e.g. C-phenyl); 



(iv) C-heteroaryl, especially C-azaheteroaryl (e.g. C-pyridyl or C 




(v) C-halo (e.g. C-CI); 

(vi) C-CN; 

(vii) C- Z 2 R, particularly C-lower alkoxy (e.g.C-OCfty; 

(viii) C-C(=0)-OR 5 , particularly C-C(=0)-O t Bu; 

(ix) C-C(=0)-NY^Y2 (e.g. C-C(=0)-NH-CH 3 , C-C(=0)-NH-CH 2 -CH 2 OH, 
C-C(=0)-NH-CH2-CH(CH 3 )OH ) C-C(=0)-NH-CH2-C(CH 3 )2-OH, 
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C-C(=0)-NH-C(CH 3 )2-CH20H, or C-C(=0)-NH-CH 2 CH 2 OCH3) more especially 
C-C(=0)-NH-C(CH 3 ) 2 -CH 2 OH; or 

CH 3 (X CH 3 0 2 C 




(x) C-NYW 2 (e.g. C— NH-(\ /) , C— NH~(\ /> , C— NH 





CH 3 OCH, 




C— NH-(\ /) , C— NH-(\ /> , C— NH 





C— NH-<( \ — OCH3 , C— NH-CH^-^ , C— NH-CHj-^ A , 



/J 





C — NH-CHj— s\ /) — F , C— NH-CHj— k A — OCH 3 , 



C— NH-CH,— (\ />-NH-CO-(\ /> or C— N O ) especially 



\_jr \_j UI " 1 w 



CH 3 0 



C— NH 




CH. 

10 are preferred. Compounds of formula (lb) in which X 1 represents N, C-H, C-CN, C <\ ^ , 

CH. 



k 3 



CH3O 




C— NH \\ /) or C-C(=0)-NH-C(CH3)2-CH20H are especially preferred. 



Compounds of formula (lb) in which represents hydrogen are preferred. 



15 Compounds of formula (lb) in which R 9 represents Chalky! [e.g. -CH ] are also preferred. 
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Compounds of formula (lb) in which p is zero are preferred. 



PCT/GB02/02799 



A preferred group of compounds of the invention are compounds of formula (lb) in which:- R~ is 
hydrogen; is hydrogen; X' is CH, C-aryl [e.g. C-phenyl], C-heteroaryl, [e.g. C-pyridyl or 



CH. 




I ], C-halo [e.g. C-CI], C-CN, C-lower alkoxy [e.g. C-OCH3], C-C(=0>OR 5 [e.g. 



CH. 



C-qOKteu], C-C(=0)-N Y * [especially C-C(=0)-NH-CH 3 , C-C(=0)-NH-CH 2 -CH 2 OH, 
C-C(=0)-NH-CH 2 -CH(CH 3 )OH, C-C(=0>NH-CH 2 -C(CH 3 )2-OH, C-C(=0)-NH-C(CH 3 ) 2 -CH 2 OH 

* 

1 * 

or C-C(=0)-NH-CH 2 CH 2 OCH 3j more especially C-C(=0)-NH-C(CH3)2-CH20H] or C-NY 1 Y 2 



[especially C — KH 




]; is hydrogen or Chalky! [e.g. -CH- ]; p is zero; and the 



10 corresponding N-oxides, and their prodrugs; and pharmaceutical^ acceptable salts and solvates (e.g. 
hydrates) of such compounds and their N-oxides and prodrugs. 

A further preferred group of compounds of the invention are compounds of formula (lb) in which:- R 2 
is hydrogen; R^ is hydrogen; X 1 is N; R^ is hydrogen or C^alkyl [e.g. -CH- ]; p is zero; and the 

15 corresponding N-oxides, and their prodrugs; and pharmaceutical^ acceptable salts and solvates (e.g. 
hydrates) of such compounds and their N-oxides and prodrugs. 

Another particular group of compounds of the invention are compounds of formula (Ic)> 



20 




(Ic) 
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in which R^, R^, R^, R^, and p are as hereinbefore defined, and the residue 




is preferably attached to position 2 or 3 of the pyrrole ring and the group -(R 10 )p is preferably attached 

to position 4 or 5 of the pyrrole ring, and the corresponding N-oxides, and their prodrugs; and 
pharmaceutical ly acceptable salts and solvates (e.g. hydrates) of compounds of formula (Ic) and their 

* 

N-oxides and prodrugs. 



Compounds of formula (Ic) in which R^ represents hydrogen are preferred. 

Compounds of formula (Ic) in which R^ is hydrogen are preferred. 

Compounds of formula (Ic) in which X* represents: 
(0 N; 
(") CH; 

(iii) C-aryl (e.g. C-phenyl); 



(iv) C-heteroaryl, especially C-azaheteroaryl (e.g. C-pyridyl or C 




(v) C-halo (e.g. C-Cl); 

(vi) C-CN; 

(vii) C- Z 2 R, particularly C-Iower alkoxy (e.g.C-OCH3); 

(viii) C-C(=0)-OR 5 , particularly C-C(=0)-O t Bu; or 

(ix) C-C(=0>NY 1 Y 2 (e.g. C-C(=0)-NH-CH 3 , C-C(=0)-NH-CH 2 -CH 2 OH, 
C-C(=O)-NH-CH2-CH(CH3)0H,C-C(=0)-NH-CH2-C(CH3)2-0H, 
C-C(=0)-NH-C(CH3)2-CH20H, or C-C(=0)-NH-CH 2 CH 2 OCH 3 ) more especially 
C-C(=0)-NH-C(CH 3 ) 2 -CH 2 OH; or 
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CH A CH 3 C\ CH 3 0 2 C. 



(x) C-NY1Y2 (e . g . c _ nh-V \ ( C _ NH / \ f c _ ^ } 



CH 3 OCH 3 




C— NH-<\ /> , C— NH-(\ /> , C — NH 



:— NH-^ ^) — OCH3 , C— NH-CH 2 -^] » c ~ NH-CHj- C ^> , 



C— NH-CHp £ A F , C— NH-CHj— d 1 



OCH, , 




CH3O 



C— NH 




CH 3 



are preferred. Compounds of formula (Ic) in which X 1 represents N 3 C-H, C-CN, C— ^ I 9 

CH. 



CH3O 




C— NH-<\ /> or C-C(=0)-NH-C(CH 3 ) 2 -CH 2 OH are especially preferred. 



Compounds of formula (Ic) in which represents Cj^alkyl [e.g. "CH 3 ] are preferred. 



A particular embodiment of of the invention is given by compounds of formula (Ic) in which R 9 
represents optionally substituted Chalky!. 

Compounds of formula (Ic) in which p is 1 are preferred. 
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Compounds of formula (Ic) in which represents aryl [e.g. phenyl] are preferred. 

A particular embodiment of of the invention is given by compounds of formula (Ic) in which R 10 
represents optionally substituted aryl or optionally substituted heteroaryl. 

A preferred group of compounds of the invention are compounds of formula (Ic) in which:- R 2 is 

hydrogen; R 3 is hydrogen; X 1 is CH, C-aryl [e.g. C-phenyl], C-heteroaryl, [e.g. C-pyridyl or 
CH 3 

C — I C-halo [e.g. C-Cl], C-CN, C-lower alkoxy [e.g. C-OCH 3 ], C-C(=0)-OR 5 [e.g. 
CH 3 

C-C(=0>O t Bu], C-C(=0)-NY 1 Y 2 [especially C-C(=0)-NH-CH 3 , C-C(<))-NH-CH 2 -CH 2 OH, 
C-C(K))-NH-CH 2 -CH(CH 3 )OH, C-C(=0>NH-CH 2 -C(CH 3 )2-OH, C-C(=0)-NH-C(CH 3 ) 2 -CH 2 OH 

or C-C(=0)-NH-CH 2 CH 2 OCH 3 ] more especially C~C(=0)-NH-C(CH 3 ) 2 -CH 2 OH or C-NY 1 Y 2 

CH 3 0, 



[especially C— NH— ^ ^ ]; R 9 is C^alkyl [e.g. -CH 3 ]; p is 1; R 10 is aryl [e.g. phenyl]; and 

the corresponding N-oxides, and their prodrugs; and pharmaceutically acceptable salts and solvates 
(e.g. hydrates) of such compounds and their N-oxides and prodrugs. 



A farther preferred group of compounds of the invention are compounds of formula (Ic) in which:- R 2 
is hydrogen; R 3 is hydrogen; X 1 is N; R 9 is C^alkyl [e.g. -CH 3 ]; p is 1; R 10 is aryl [e.g. phenyl]; 

and the corresponding N-oxides, and their prodrugs; and pharmaceutically acceptable salts and solvates 
(e.g. hydrates) of such compounds and their N-oxides and prodrugs. 

A particular embodiment of the invention are compounds of formula (Ic) wherein R 9 is alkyl 
substituted by alkoxy or C M alkyl substituted by-NY ] Y 2 ; and R 10 is optionally substituted heteroaryl or 
optionally substituted aryl. 



Another particular group of compounds of the invention are compounds of formula (Id):- 
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H 

(Id) 

in which R 2 R 3 , R 10 , X 1 and p are as hereinbefore defined, and the corresponding N-oxides, and their 
prodrugs; and pharmaceutical ly acceptable salts and solvates (e.g. hydrates) of compounds of formula 
(Id) and their N-oxides and prodrugs. 

■ 

Compounds of formula (Id) in which R 2 represents: 

(i) hydrogen; 

(ii) lower alkyl (e.g. methyl); 

(iii) lower alkyl substituted by -CONY 1 Y 2 (e.g. -CH2CH2CONH2 or 
-CH 2 CH 2 CONHCH 3 ); 

(iv) lower alkyl substituted by carboxy (e.g. -CH2CH2CO2H); 



(v) lower alkyl substituted by tetrazolyl (e.g. 




(vi) lower alkyl substituted by hydroxy (e.g. -CH 2 CH 2 CH 2 OH or -CH 2 CH 2 C(CH3)20H); 

(vii) lower alkyl substituted by -N(R 6 >S0 2 -R 7 (e.g. -CH 2 CH 2 CH2NHS0 2 CH3); 

(viii) lower alkyl substituted by -N(R 6 )-C(=0)-R (e.g. -CH 2 CH 2 CH2NHC(=0)CH3); or 

(ix) lower alkyl substituted by -C(=0)-R (e.g. -CH 2 CH2C(=0)CH 3 ); 
are preferred. 

Compounds of formula (Id) in which R 3 is hydrogen are preferred. 

Compounds of formula (Id) in which X 1 is N are preferred. 
Compounds of formula (Id) in which p is 1 are preferred. 
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Compounds of formula (Id) in which R.M represents alkyl [e.g. tertiarybutyl] are preferred. 



R^O is preferably attached at position 4. 



5 A preferred group of compounds of the invention are compounds of formula (Id) in which:- R^ is (i) 



hydrogen, (ii) lower alkyl (e.g. methyl), (iii) lower alkyl substituted by -CONY 1 Y 2 (e.g. 



-CH 2 CH 2 CONH 2 or -CH 2 CH 2 CONHCH 3 ), (iv) lower alkyl substituted by carboxy (e.g. 



-CH2CH2CO2H), (v) lower alkyl substituted by tetrazolyl (e.g. CH F CH 2\ ' ]> (vi) lower 




alkyl substituted by hydroxy [e.g. -CH 2 CH 2 CH 2 OH or -CH^H^CH^OH]; (vii) lower alkyl 
10 substituted by -N(R 6 )-S0 2 -R 7 (e.g. -CH 2 CH 2 CH 2 NHS0 2 CH 3 ); (viii) lower alkyl substituted by 

-N(R 6 )-C(=0)-R (e.g. -CH 2 CH 2 CH 2 NHC(=0)CH 3 ); or (ix) lower alkyl substituted by -C(=0)-R (e.g. 

-CH 2 CH 2 C(=0)CH 3 );R 3 is hydrogen; X 1 is N; p is 1; R 10 is alkyl [e.g. tertiary-butyl] and R 10 is 

attached at position 4; and the corresponding N-oxides, and their prodrugs; and pharmaceutical^ 
acceptable salts and solvates (e.g. hydrates) of such compounds and their N-oxides and prodrugs. 



Particular compounds of the invention of formula (I) are selected from the compounds formed by 
joining the carbon atom (C*) of one of the azaindoles fragments (Al to A87) shown in Table 1 to the 
carbon atom (*C) in the heteroaromatic ring of one of the fragments (B103 to Bl 16) shown in Table 2. 

20 Particular compounds of the invention of formula (la) are selected from the compounds formed by 
joining the carbon atom (C*) of one of the azaindoles fragments (Al to A87) shown in Table I to the 
carbon atom (*C) in the five membered ring of one of the fragments (Bl to B39 or Bl 17 to B123) 
shown in Table 2, and joining the carbon atom (C*) of the phenyl ring in one of the fragments (Bl to 
B39 or Bl 17 to B123) shown in Table 2 to the oxygen atom (*0) of one of the fragments (CI to CI 9 

25 or C79 to C96) depicted in Table 3 . 

Particular compounds of the invention of formula (la) are also selected from the compounds formed by 
joining the carbon atom (C*) of one of the azaindoles fragments (Al to A87) shown in Table 1 to the 
carbon atom (*C) in the five membered ring of one of the fragments (B 1 to B39 or B 1 1 7 to B 123) 
30 shown in Table 2, and joining the carbon atom (C*) of the phenyl ring in one of the fragments (B 1 to 
B39 or Bl 17 to B123) shown in Table 2 to the carbon atom (*C) of one of the fragments (C20 to C44, 
C47 to C6 1 , C65 to C78 or C97) depicted in Table 3. 



15 
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Particular compounds of the invention of formula (la) are also selected from the compounds formed by 
joining the carbon atom (C*) of one of the azaindoles fragments (Al to A87) shown in Table 1 to the 
carbon atom (*C) in the five membered ring of one of the fragments (Bl to B39) shown in Table 2, and 
joining the carbon atom (C*) of the phenyl ring in one of the fragments (Bl to B39) shown in Table 2 
5 to one of the nitrogen atom (*N) of the fragments (C45, C62 or C63), or to a hydrogen atom (*H, 
fragment (C46) or to a fluorine atom (*F, fragment C64) depicted in Table 3. 

Particular compounds of the invention of formula (lb) are selected from the compounds formed by 
joining the carbon atom (C*) of one of the azaindoles fragments (Al to A87) shown in Table 1 to the 

10 carbon atom (*C) in the five membered ring of one of the indolizine fragments (B40 or B41) shown in 
Table 2, and joining the carbon atom (C*) in the six membered ring of one of the indolizine fragments 
(B40 or B41) shown in Table 2 to (i) the oxygen atom (*0) of one of the fragments (CI to C 19 or C79 
to C96), (ii) the carbon atom (*C) of one of the fragments (C20 to C44, C47 to C61, C65 to C78 or 
C97), (iii) the nitrogen atom (*N) of one of the fragments (C45, C62 or C63), (iv) a hydrogen atom 

15 (*H, fragment (C46)) or (v) a fluorine atom (*F, fragment C64) depicted in Table 3. 

Particular compounds of the invention of formula (lb) are also selected from the compounds formed by 
joining the carbon atom (C*) of one of the azaindoles fragments (Al to A87) shown in Table 1 to the 
carbon atom (*C) in the indolizine fragment (B42) shown in Table 2. 

20 

Particular compounds of the invention of formula (Ic) are selected from the compounds formed by 
joining the carbon atom (C*) of one of the azaindoles fragments (Al to A87) shown in Table 1 to the 
carbon atom (*C) in one of the pyrrole fragments (B43 to B54) shown in Table 2. 

25 Particular compounds of the invention of formula (Id) are selected from the compounds formed by 
joining the carbon atom (C*) of one of the azaindoles fragments (Al or A29, A61 or A64 to A66) 
shown in Table 1 to the carbon atom (*C) in one of the fragments (B55 to B 100) shown in Table 2. 
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Particular compounds of the invention of formula (I) may be denoted as the product of all combinations 
of each of groups Al to A87 in Table 1 and each of groups Bl to B123 in Table 2 and each of groups 
CI to C97 in Table 3 V Further particular compounds of the invention of formula (I) may be denoted 
also as the product of all combinations of each of groups Al to A87 in Table 1 and each of groups Bl 
to B 123 in Table 2. 

Thus, for example, the combination which may be denoted as A1-B1-C1 is the product of the 
combination of group A 1 in Table I and Bl in Table 2 and CI in Table 3, namely 




, Example 1(a) hereinafter described. 
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Particular compounds contemplated by the present invention, then, include all of the compounds made 
up of each of the combinations Al to A87 - Bl to B123 - CI to C97, and each of the combinations Al 
toA87-Bl toB123. 



5 Particular compounds of the invention are> 

6-(5-methoxy-l-methyl-lH-indol-3-yl)-5H-pyrrolo[2,3-b]pyraztne; 
6-( 1 -methyl- 1 H-indoI-3-y l)-5H-pyrrolo[2,3-b]pyrazine; 

6- (3-bromophenyl)-5H-pyrrolo[2,3-b]pyrazine; 

7- iso-propyl-6-phenyl-5H-pyrroIo[2,3-b]pyrazine; 

* 

10 6-(4-bromophenyl)-5H-pyrrolo[2,3-b]pyrazine; 
2-(4-bromophenyl)-lH-pyrrolo[2,3-b]pyrazine; 
6-(4-[l,3]dioxan-2-yl-phenyl)-5H-pyrrolo[2,3-b]pyrazine; 
6-(3-[l,3]dioxan-2-yl-phenyl)-5H-pyrrolo[2,3-b]pyrazine; 

2- (5H-pymblo[2,3-b]pyrazin-6-yl)-quinoline; 
15 3-(5H-pyrrolo[2,3-b]pyrazin-6-yl)-isoquinoline; 

6-[l-methyl-lH-indol-5-yl]-5H-pyrrolo[2,3-b]pyrazine; 
6-(5-methoxy-l-methyl-lH-indol-3-yl)-2-methyl-5H-pyrrolo[2,3-b]pyrazine; 

3- methyl-6-(l-methyl-lH-indol-3-yI)-5H-pyrrolo[2,3-b]pyrazine; 
6-( 1 -benzyl-5-methoxy- 1 H-indol-3 -yl)-5 H-pyrrolo[2,3-b]pyrazine; 

20 6-( 1 -methyl- 1 H-pyrroI-3-yl)-5H-pyrrolo[2,3-b]pyrazine; 

6-(l-methyl-lH-pyrrol-2-yl)-5H-pyrrolo[2,3-b]pyrazine; 

6-indoIizin-l-yl-5H-pyrrolo[2,3-b]pyrazine; 

6-(3-methyI-indolizin-l-yl)-5H-pyrrolo[2,3-b]pyrazine; 

6-(l-methyl-2-phenyl-lH-pyrrol-4-yl)-5H-pyrrolo[2,3-b]pyrazine; 
25 6-(5,6,7,8-tetrahydro-indolizin- 1 -yl)-5H-pyrrolo[2,3-b]pyrazine; 

6-furan-3-yl-5H-pyrroIo[2,3-b]pyrazine; 

dimethyl-[4-(5H-pyrrolo[2,3-b]pyrazin-6-yl)-phenyl]-amine; 

6-(5-methoxy-l-methyl-lH-indol-3-yI)-7-methyI-5H-pyrroIo[2,3-b]pyrazine; 

6-(4-rer^-butylphenyl)-5H-pyrrolo[2,3-b]pyrazine; 
30 6-(4-rerNbutylphenyl)-7-methyl-5H-pyrroIo[2,3-b]pyrazine; 

6-(3,4-dimethoxyphenyI)-5H-pyrrolo[2,3-b]pyrazine; 

6-(4-aminophenyl)-7-methyI-5H-pyrrolo[2,3-b]pyrazine; 

6-[4-(l-methyl)ethoxyphenyl]-5H-pyrrolo[2,3-b]pyrazine; 

6- ( 1 H- 1 -methy l-2-(methy 1th io)imidazol-5-yl)-5H-pyrrolo[2,3-b]pyrazine; 
35 6-(l -methyl- lH-indazol-3-yl)-5H-pyrrolo[2,3-b]pyrazine; 

6-( 1 -methy l-4-phenyl- 1 H-pyrrol-3-y l)-5H-pyrrolo[2,3-b]pyrazine; 
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6-(4-fluorophenyl)-5H-pyrrolo[2,3-b]pyrazine; 

6-(4-methoxyphenyl)-5H-pyrrolo[2,3-b]pyrazine; 

6-[4-(te^buty l)pheny i]-7-(prop- 1 -eny l)-5H-pyrroIo[2,3-b]pyrazine; 

6-(4-methyIthiophenyl)-5H-pyrrolo[2,3-b]pyrazine; 
5 6-(3-methoxylphenyl)-5H-pyrrolo[2,3-b]pyrazine; 

6-( 1 -methyl- 1 H-pyrazol-4-y l)-5H-pyrrolo[2,3-b]pyrazine; 

6-( 1 -methyI-5-phenyl-l H-pyrazol-3-yl)-5H-pyrroIo[2,3-b]pyrazine; 

6-(pyridin-2-yl)-5H-pyrroIo[2,3-b]pyrazine; 

6-(pyridin-4-yl)-5H-pyrrolo[2 5 3-b]pyrazine; 
10 6-(3,4-dimethylphenyl)-5H-pyrrolo[2,3-b]pyrazine; 

6-(4-hydroxy pheny l)-5H-py rro lo [2,3 -b] py razine; 

6-(4-trifluoromethoxyphenyl)-5H-pyrrolo[2,3-b]pyrazine; 

6-(4-aminophenyI)-5H-pyrrolo[2,3-b]pyrazine; 

6-( 1 -methy 1-2-phenyl- 1 H-pyrrol-3-yI)-5H-pyrrolo[2,3-b]pyrazine; 
15 6-(l 5 5-dimethyI-lH-pyrroI-3-yl)-5H-pyrrolo[2,3-b]pyrazine; 

6-( 1 ,4-dimethy I- 1 H-pyrrol-3-y l)-5H-pyrrolo[2,3-b]pyrazine; 

2- ( 1 -methy 1-4-phenyl- 1 H-pyrrol-3-yl)- 1 H-pyrrolo[2,3-b]pyridine; 

3- [3-(5H-pyrroIo[2,3-b]pyrazin-6-yI)-indol-l-yI]-propan-l-oI; 
3-[5-methoxy-3-(5H-pyrrolo[2,3-b]pyrazin-6-yl)-indol-l-yI]-propan-l-oI; 

20 2-[3<5H-pyrro!o[2,3-b]pyrazin-6-yl)-indoM-yI]-ethanol; 
6-(l H-indol-3-yl)-5H-pyrrolo[2,3-b]pyrazine; 

2- [5-methoxy-3-(5H-pyrroIo[2,3-b]pyrazin-6-yl)-indol-l-yl]-ethanol; 

3- [3-(5H-pyrrolo[2,3-b]pyrazin-6-yl)-indol-l-yl]-propylamine; 
3-[5-methoxy-3-(5H-pyrrolo[2 5 3-b]pyrazin-6-yl)-indoI-l-yl]-propyIamine; 

25 N-{3-[3-(5H-pyrrolo[2,3-b]pyrazin-6-yl)-indol-l-yl]-propyI}-acetamide; 

N-[4-(5H-pyrrolo[2,3-b]pyazin-6-yI)-phenyl]-acetamide; 

6-[ 1 -(3-morpholin-4-yI-propy I)- 1 H-indol-3-yl]-5H-pyrrolo[2,3-b]pyrazine; 

6-[1-(3-piperidin-l-yI-propyl)-lH-indoI-3-yl]-5H-pyrrolo[2,3-b]pyrazine; 

6-{l-[3-(pyridinO-yloxy)-propyl]-lH-indol-3-yl}-5H-pyrrolo[2,3-b]pyrazine; 
30 l-methyI-3-(5H-pyrroio[2,3-b]pyrazin-6-yl)-lH-indol-5-oI; 

6-(2-chloro-5-methoxy-l-methyl-lH-indoI-3-yI)-5H-pyrrolo[2 3 3-b]pyrazine; 

3- (5H-pyrrolo[2,3-b]pyrazin-6-yI)-benzaldehyde; 

4- (5H-pyrroIo[2,3-b]pyrazin-6-yl)-benzaIdehyde; 
[3-(5H-pyrrolo[2,3-b]pyrazin-6-yI)-indol-l-yl]-methanol; 

35 [3-(5H-pyrrolo[2,3-b]pyrazin-6-yl>phenyl]-methanol; 
[4-(5H-pyrrolo[2,3-b]pyrazin-6-yI)-phenyl]-methanol; 
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6-(5-methoxy- 1 H-indol-3-y l)-5H-pyrrolo[2,3-b]pyrazine; 
2-[5-methoxy-3-(5H-pyrrolo[2,3-b]pyrazin^ 
2-[5-methoxy-l<2-morpholin-4-yl-2-oxo-ethyI>lH-indol-3-yl]-lH-py 
carbonitrile; 

5 [5-methoxy-3-(lH-pyrrolo[2,3-b]pyridin-2-yl>indoI-l-yl]-acetic acid; 

' 4-methoxy-2-(5-methoxy- 1 -methy!-lH-indol-3-yl)-lH-pyrrolo[2,3-b]pyridine; 
4-methoxy-2-(5-methoxy- 1 H-indol-3-y 1)- 1 H-pyrrolo[2,3-b]pyridine; 
4-chloro-2-(4-^r/-buty Ipheny I)- 1 H-pyrrolo[2,3-b]pyridine; 
2-(5-methoxy-l-methyl-lH-indol-3>yi)-5-phenyl-lH-pyrrolo[2,3-b]pyridine; 
10 1 -[ 1 -methyI-3-( 1 H-pyrrolo[2,3-b]pyridin-2-yI)- 1 H-indol-5-y loxy]-propan-2-ol; 
r5,6-dimethoxV"3-(lH"pvrrolor23-b]pvridin-2-vlVindoM-vl1-acetic acid: 
2-[5-methoxy-3-( 1 H-pyrrolo[2,3^ 

l-[l-methyI-3-(lH-pyrroIo[2^-b]pyridin-2-yl)-lH-indol-5-yloxy]-cyclobutanecarboxyH acid amide; 
l-[l-methyl-3-(lH-pyrrolo[23-b]pyridin-2-yl)-lH-indoI-5-yloxy]-cycIobutanecarbo^ acid 
15 methylamide; 

I-methyl-3-(lH-pyrrolo[2 5 3-b]pyridin-2-yl)-lH-indole-5-carboxylic acid methylamide; 
l-methyl-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-lH-indole-5-carboxylic acid (2-hydroxy-ethyl)-amide; 
l-methyl-3-(IH-pyrroio[2,3-b]pyridin-2-yl)-lH-indole-5-carboxylic acid (2-morpholin-4-yl-ethyl)- 
amide; 

20 l-methyl-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-l H-indole-5-carboxylic acid (2-carbamoyl-ethyl)-amide; 

l-methyI-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-lH-indole-5-carboxyIic acid bis-(2-hydroxy-ethyl)-amide; 

l-methyl-3-( 1 H-pyrrolo[2,3-b]pyridin-2-yl)-l H-indole-5-carboxylic acid amide; 

l-methyl-3-(lH-pyrrolo[2,3-b]pyridin-2-yI)-lH-indole-5-carboxylic acid (2-hydroxy-l,l-bis- 

hydroxymethyl-ethyl)-amide; 
25 l-methyl-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-lH-indole-5-carboxylic acid (2-hydroxy-l-hydroxymethyl- 

1 -methy I-ethy l)-amide; 

l-methyl-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-lH-indole-5~carboxylic acid (2,3-dihydroxy-propyI)- 
amide; 

1 -methyl-3-(l H-pyrroIo[2,3-b]pyridin-2-yl)-l H-indole-5-carboxylic acid (2-hydroxy-l ,1-dimethy 1- 
30 ethyl)-amide; 

1 -methy l-3-( 1 H-pyrroIo[2,3-b]pyridin-2-yI)- 1 H-indole-5-carboxylic acid (2-hydroxy- 1 -hydroxymethy I- 
ethyl)-amide; 

l-methyl-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-lH-indole-6-carboxylic acid (2-carbamoyI-ethyI)-amide; 
l-methyI-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-IH-indoIe-6-carboxylici acid (2-hydroxy-ethyl)-amide; 
35 l-methyl-3-(l H-pyrrolo[2,3-b]pyridin-2-yl)-lH-indole-6-carboxyIic acid (lH-[l,2,4]triazoI-3-yl> 
amide; 
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l-methyI-3-(lH-pyrrolo[23'b]pyridin-2-yI)-lH-indoIe-6-carboxylic acid (2-hydroxy-l-hydroxymethyl- 
ethyl)-amide; 

l-methyl-3-(5H-pyrrolo[2,3-b]pyrazin-6-yl)-lH-indole-5-carboxylicacid (2-hydroxy-l,li-dimethyI- 
ethyl)-amide; 
5 3-[6-(4-te^butylphenyl)-5H-pyrro^ 

3- [6-(4-te^butylphenyl)-5H-pyrrolo[2^ 

l-methyl-3-(5H-pyrrolo[2 5 3-b]pyrazin-6-yl)-lH-indole-5-carboxylic acid 2-methoxyethylamide; 
1 -methyl-3-(5H-pyrrolo[23-b]pyrazin-6-yi)-lH-indole-5-carbo?tyIic acid 2-th ien-2-y lethy lam ide; 
l-methyI-3-(5H-pyrrolo[2,3-b]pyrazin-6-yl)-lH-indole-5-carboxylic acid 2-fluoroethylamide; 
10 l-methyI-3-(5H-pyrrolo[2,3-b]pyrazin-6-yl)-lH-indole-5-carboxylic acid 2-carboethoxyethylamide; 
1 -methyl-3-(5H-pyrrolo[2,3-b]pyrazin-6-yl)-l H-indole-5-carboxyIic acid (hydroxymethyl)- 
carbomethoxy-methylamide; 

1 -methyl-3-(5H-pyrroIo[2,3-b] pyrazin-6-y I)- 1 H-indoIe-5-carboxylic acid 2-hydroxyethy lamide; 

1- methyl-3-(5H-pyrrolo[2 3 3-b]pyrazin-6-yl)-lH-indole-5-carboxylic acid methylamide; 
15 l-rnethyl-3-(5H-pyrrolo[2,3-b]pyrazin-6-yl)-lH-indole-5-carboxylic acid dimethy lamide; 

[l-methyl-3-(5H-pyrrolo[2,3-b]pyrazifi-6-yl)-lH-indol-5-yI] morpholin-4-yl ketone; 

4- hydroxy-[ 1 -[1 -methyl-3-(5H-pyrrolo[2,3-b]pyrazin-6-yl)-l H-indol-5-yl]carbonylpiperidine 
3-[l-methyl-3-(5H-pyrrolo[2,3-b]pyrazin-6-yl)-lH-indol-5-yl]carbonylaminopropionic acid 
methylamide; 

20 l-methyI-3-(5H-pyrrolo[2,3-b]pyrazin-6-yl)-lH-indole-5-carboxylicacid 3-hydroxypropylamide; 

3-{6-[4-(l -methyl)ethoxyphenyl]-5H-pyrrolo[2,3-b]pyrazin-7-yl}propionic acid methylamide; 

3-[6-(4-methoxyphenyl)-5H-pyrrolo[2 9 3-b]pyrazin-7-yl]propionic acid methylamide; 

3-{6-[4-(l-methyl)ethoxyphenyl]-5H-pyrrolo[2,3-b]pyrazin-7-yl}propionamide; 

3-{6-(4-hydroxyphenyl)-5H-pyrrolo[2,3-b]pyrazin-7-yl}propionamide; 
25 3-[6-(4-fluorophenyl>5H-pyrrolo[2,3-b]pyrazin-7-yl]propionic acid methylamide; 

3-[4-(3,5-dimethyl-isoxazoIyI-4-yI)-lH-pyrrolo[23-b]pyridin-2-yl]-l-methyl-lH-ind 

acid (2-methoxy-ethyl)-amide; 

3-[4-(3,5-dimethyl-isoxazoIyl-4-yl)-lH-pyrrolo[2 5 3-b]pyridin-2-yI]-l H-indole-5-carboxyIic acid (2- 
methoxy-ethyl)-amide; 

30 3-(4-cyano-l H-pyrrolo[2 5 3-b]pyridin-2-yl]-l -methyI-lH-indole-5-carboxylic acid (2-hydroxy-l,l- 
dimethyl-ethyl)-amide; 

3-(4-cyano-l H-pyrrolo[2,3-b]pyridin-2-yl]-l -methyl- 1 H-indole-5-carboxyIic acid (2-hydroxy-2-methyl- 
propyl)-amide; 

2- r5,6-dimethoxv-3-riH-pvrrolor2J-b1pvridin-2-vlVindol-l-vl1-l-morpholin-4-vl-ethan 
35 [l-methyl-3-(lH-pyrrolo[2,3-b]pyridin-2-yl>lH-indol-5-yloxy]-acetic acid; 

2-[l-methyl-3-(lH-pyrroIo[2,3-b]pyridin-2-yl)-lH-indol-5-yloxy]-propionic acid; 
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1 -[ 1 -methy l-3-( 1 H-pyrrolo[2,3-b]pyridin-2-yI)- 1 H-indol-5-yloxy]-cycIobutanecarboxylic acid; 
l-methyl-3-(lH-pyrroIo[2,3-b]pyridin-2-yl)-lH-indole-5-carboxylic acid; 
Nmethyl-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-lH-indol-5-ol; 
l-{Hcyclobutanecarboxylicacid)-3-^ 
5 cyclobutanecarboxylic acid; 

1 -methyl-3-( lH-pyrroIo[2,3-b]pyridin-2-yl)- 1 H-indole-6-carboxylic acid; 
3-[l-methylO-(lH-pyrroio[23-b]pyridin-2-yl)-lH-indol-5-yl]-propionic acid; 

1- methyl-3-(5H~pyrroIo[2,3-b]pyrazin-6-yl)-lH-indole-5-carboxylic acid; 
[2-methoxy-5-(5H-pyrrolo[2,3-b]pyrazin-6-yI)-phenoxy]acetic acid; 

10 3-[2-dimethylamino-5-(5H-pyrrolo[2,3-b]pyrazin-6-yl)-phenyl]propionic acid; 

3~[1 -methyl-3-(5H-pyrrolo[2,3-b]pyrazin-6-yl)-l H-indol-5-yl]carbonylaminopropionic acid; 
3-[4-(3,5-dimethyl-isoxazole-4-yl)- 1 H-pyrrolo[2,3-b]pyridine-2-yI]- 1 -methyl- 1 H-indole-5-carboxy lie 
acid; 

3- [4-(3,5-imethyl-isoxazole-4-yl)-lH-pyrro^ acid; 
15 4-(3,5-dime1hyl-isoxazole-4-yl)-2-(5-methoxy-l^^ 

4- (3,5-dimethyI-isoxazole-4-yl)-2-(5-methoxy-lH-indoI-3-yi)-lH-pyiToIo[2,3-b]pyr 
3-(4-methoxy-lH-pyrrolo[23-b]pyridine-2-yl)-l-methyl-lH-indole-5-carboxylic acid; 

m 

3-(4-cyano-l H-pyrrolo[2,3-b]pyridine-2-yl)-l-methyMH-indole-5-carboxylic acid; 
3-(lH-pyrrolo[2,3-b]pyridine-2-yl)-lH-indole-5-carboxylic acid; 
20 2-(5-methoxyl- 1 H-indol-3-y I)- 1 H-pyrrolo[2,3-b]pyridine -4-carboxy lie acid; 

potassium 2-(5-methoxyHH-indol-3-yl)-lH-pyrrolo[2,3-b]pyridine-4-c£Lrboxylate; 

2- [l-methyI-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-lH-indol-5-yloxy]-ethanol; 
241-niethyl-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-lH-indol-5-yloxy]-propan-l-ol; 

{ 1 -[ 1 -methy l-3-( 1 H-pyrroIo[2,3-b]pyridin-2-yl)- 1 H-indol-5-yloxy]-cyclobutyl} -methanol; 
25 2-(6-phenyl-5H-pyrrolo[2,3-b]pyrazin-7-yl)-ethanol; 

3- [l-methyl-3-(5H-pyrrolo[2J-b]pyrazin-6-yl)-lH-indol-5-yl]carbonylaminopropionic acid; 

2- [2-methoxy-5-(5H-pyrrolo[2,3-b]pyrazin-6-yl)-phenoxy]-ethanol; 

3- [2-dimethylamino-5-(5H-pyrrolo[2,3-b]pyrazin-6-yl)-phenyI]-propan-l-oI; 
3-{6-[4-(l-methyI)ethoxyphenyl]-5H-pyrrolo[2 5 3-b]pyrazin-7-yI}propanol; 

30 2-(5-methoxy-l -methyl- lH-indol-3-yl)-lH-pyrrolo[2,3-b] pyridine; 

3-[l-methyl-3-(lH-pyrroIo[2,3-b]pyridin-2-yl)-lH-indol-5-yloxy]-propane-l,2-diol; 

3-[ 1 -methy l-3-( 1 H-pyrro Io[2,3 -b]pyridin-2-yI)- 1 tWndol-5-yIoxy]-propan- 1 -ol; 

3-[l-methyl-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-lH-indol-5-yloxy]-propan-2-ol; 

2-[l-methyl-5-(2H-tetrazoI-5-yl)-lH-indol-3-yl]-lH-pyrrolo[2,3-b]pyridine; 
35 2~[l-methyl-5-(2-methyI-2H-te^^ 

2-[ Umethyl-5-( 1 -methy 1- 1 
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I -[ 1 -methyl-3-( 1 H-pyrrolo[2,3-b]pyridin-2-yl)-l H-indol-5-yi]-ethanone; 
2-(5,6-dimethoxy- 1 -methyl- 1 H-indol-3-yl)- 1 H-pyrrolo[2,3-b]pyridine; 
(S)-3-[ 1 -methy l-3-(l H-pyrrolo[2,3-b]pyridin-2-yl)- 1 H-indol-5-yloxy]-propane- 1 ,2-diol; 
(R)-3-[ 1 -methy l-3-( 1 H-pyrrolo[2,3-b]pyridin-2-y 1> 1 H-indol-5-yIoxy]-propane-l,2-diol; 
5 2-[5-(2-methoxy-l-methyl-ethoxy)-l-me%^ 
2-[l-methyl-5-(5-methyl-[i;2,4]o^^ 

(R)~3-[6-methoxy- 1 -methy l-3-(l H-pyrrolo[2,3-b]pyridin-2-yl> lH-indol-5-yloxy]-propane-l ,2-diol; 

6-methoxy-l-methyl-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-lH-indol-5-ol; 

2-(5-methoxy-l-methyl-lH-indol-3-yl)-4-phenyl-lH-pyrroIo[2,3-b]pyridine; 
10 2-[5-(pyridin-4-yI)-l-methyl-lH-indo]-3-yI]-lH-pyrrolo[2,3-b]pyridine; 

2-(5-methoxy-l -methyl-1 H-indol-3-yl)-l H-pyrrolo[2 9 3-b]pyridine«4-carbonitrile; 

4-chloro-2-(5-methoxy- 1 -methyl- 1 H-indol-3-yl)- 1 H-pyrrolo[2,3-b]pyridine; 

2-(5-methoxy- 1 -methyl- 1 H-indol-3-yl)-4-(pyridin-3-yl)-l H-pyrrolo[2,3-b]pyridine; 

2-(5~methoxy-l -methyl-1 H-indol-2-yl)-l H-pyrrolo[2,3-b]pyridine; 
15 2-(5-methoxy-l-metliyl-lH-indol-3-yl)-3-methyl-lH-pyrrolo[2,3-b]pyridine; 

2-(lH-pyrroI-2-yI)-lH-pyrroIo[2 5 3-b]pyridine; 

2-(l -methyl- 1 H-pyrrol-2-yI)-l H-pyrrolo[2 5 3-b]pyridine; 

4- chIoro-2-(5-methoxy- 1 H-indoI-3-yl)- 1 H-pyrrolo[2,3-b]pyridine; 

5- methoxy-l-methyU3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-lH-indol-6-ol; 

20 2-(6-isopropoxy-5-methoxy- 1 -methyl- 1 H-indoI-3-yl)- 1 H-pyrroIo[2,3-b]pyridine; 

2- [5,6-dimethoxy-l-(2-morpholin-4-yI-ethyI)-lH-indol-3-yl]-lH-pyrroIo[2,3-b]pyridin 
l-methyl-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-lH-indol-5-ylamine; 
N-[l-methyl-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-lH-indol-5-yI]-methanesulfonamide; 
N-[ 1 -methyl-3-( 1 H-pyrroIo[2,3-b]pyridin-2-y 1)- 1 H-indol-5-yl]-acetamide; 

25 -methy 1-3 -(IH-pyrrolop^ 

{l-[5-(l-hydroxymethyl-cyclobutoxy)-3-0^ 
methanol; 

{l-[l-methyl-3-(5H-pyrrolo[2,3-b]pyr^^ 

5-[6-(4-/e^butylphenyI)-5H-pyrrolo[2,3-b]pyrazin-7-yl]ethyl-2H-tetrazole 
30 3-[6-(4-fe^butylphenyl)-5H-pyrrolo[2,3-b]pyrazin-7-yl]-propionitrile; 

3- [6-(4-toY-butylphenyi-5H-pyrrolo[2,3-b]pyrazin-7-yl]-propionamide; 
3-[6-(4-ferf-butyIphenyl)-5H-pyrrolo[2,3-b]pyrazin-7-yI]-propionic acid; 
3-{6-[4-(l-methyl)ethoxyphenyl]-5H-pyrrolo[2,3-b]pyrazin-7-yl} propionic acid; 
3-[6-(4-fluorophenyl)-5H-pyrrolo[2,3-b]pyrazin-7-yl]propionic acid; 

35 3-[6-(4-methoxyphenyl)-5H-pyrrolo[2,3-b]pyrazin-7-yl]propionic acid; 
3-[6-(4-^-butyl-phenyI)-5H-pyrrolo[2,3-b]pyrazin-7-yI]-propan-l-ol; 
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[2-methoxy-5-(5H-pyrrolo[2,3-b]pyrazin-6-yl>phenoxy]acetic acid ethyl ester; 

2- methoxy-5-(5H-pyrrolo[2,3-b]pyrazin-6-yl)phenoI; 

3- fluoro-2-(5-methoxy-l-methyl-lH-indol-3-yl)-lH-pyrrolo[2 5 3-b]pyridine; 
3-{6-(4-hydr6xyphenyl)-5H-pyrrolo[2,3-b]pyrazin-7-yl} propionic acid ; 

5 ethyl 3-{6-(4-hydroxyphenyi)-5H-pyrrolo[2,3-b]pyrazin-7-yl}propionate; 

2- (5-methoxy- lH-indol-3-yl)- 1 H-pyrroIo[2,3-b]pyridine-4-carbonitrile; 
6-(4-methylsulfinylphenyi)-5H-pyrrolo[2,3-b]pyrazine; 
6-(4-methylsuifonylphenyl)-5H-pyrrolo[2,3-b]pyrazine; 

3- (6<4-fe^butylphenyl)-5H-pyn-oIo[23-b]pyrazin-7«yI)propyIamine; 

10 N-{3-(6-(4-^r/-butylphenyl)-5H-pyrrolo[2,3-b]pyrazin-7-yl)propyl}acetamide; 

N-{3-(6-(4-/e^butylphenyI)-5H-pyrrolo[2,3-b]pyrazin--7-yI)propyl}cyclopropylcarboxylic acid amide; 

N-{3-(6-(4-te^butylphenyI)-5H-pyrrolo[2,3-b]py 

N-{3-(6-(4-ter/-butylphenyl)-5H-pynx>lo[2,3-^^ 

"N-{3-(6-(4-ter/-butylpheny l)-5H-pyrrolo[2,3-b]pyrazin-7-yl)propyl} thien-2ylcarboxylic acid amide; 
15 N-{3-(6-(4-/^r/-butylphenyI)-5H-pyrrolo[2,3-b]pyrazin-7-yl)propyl}-N'-propyl urea; 

N-{3-(6~(4-ter/-butylphenyl)-5H-pyrroloP^ urea; 
N-{I-methyl-3-(lH-pyrro!o[2,3-b]pyr 

N-{3-(6-(4-te^butyIphenyl)-5H-pyrroIo[2^^ urea; 
N-{3-(6-(4-te^butylphenyl)-5H-pyn:oto^ 
20 N-{3-(6-(4-/er/-butyIphenyI)-5H^^ 

N-{3-(6<4-/e^butylphenyI)-5H-pyrrolo[2,3-b]pyrazin-7-yl)propyI}dimethyIi 
N-{3-(6<4-te^butyIphenyl)-5H-pyrrolo[2^^^^ 

2- (5-methoxy-l-methyl-lH--indoi-3-yl>lH-pyrroIo[2 J 3-b]pyridine-4 carboxylic acid (2-hydroxy- 1,1- 
dimethyl-ethyl)-amide; 

25 3-(4-chloro- 1 H-pyrrolo[2,3-b]pyridin-2-yl)- 1 -methyl- 1 H-indole-5 -carboxylic acid (2-hydroxy- 1,1- 
d imethy 1-ethy I)-am ide; 

[2-(5-methoxy-l -methyl-1 H~indol-3-yl)-l H-pyrrolo[2,3-b]pyridin-4-yl]-morpholin-4-yl-methanone; 

3- [6-(4-hydroxyphenyI)-5H-pyrrolo[2,3-b]pyrazin-7-yl]-N-methylpropionamide; 
2-(l-ethyl-5-methoxy-lH-indol-3-yl)-]H-pyrrolo[2,3,-b]pyridine-4-carboxylic acid (2-hydroxy- 1,1- 

■ 

30 dimethyl-ethyl)-amide; 

2-(5-methoxy-l -methyl-1 H-indoI-3-yl)-l H-pyrrolo[2,3,-b]pyridine-4-carboxylic acid (2-methoxy-ethyl) 
amide; 

2-(5-methoxy-l -methyl- 1 H-indol-3-yl)-lH-pyrrolo[2,3,-b]pyridine-4-carboxyIic acid (2-hydroxy~2- 
methyl-propyl) amide; 

35 2-(5-methoxy-l -methyl-1 H-indol-3-yl)-l H-pyrrolo[2,3,-b]pyridine-4-carboxylic acid (2-hydroxy- 
propyl) amide; 



s 
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2-(5-methoxy-l -methyl- 1 H-indolO-yO-lH-pyrroloP^rbJpyridine^-carboxylic acid (2-hydroxy-ethyl) 
amide; 

2-(5-methoxy -lH-indol-3-yl)-lH-pyrrolo[2 9 3,-b]pyridine-4-carboxylic acid (2-methoxy-ethyI) amide; 
2-(5-methoxy-l -methyl- 1 H-indoI-3-yl)-l H-pyrrolo[2,3-b]pyridine-4 carboxylic acid; 
5 3-(4-chIoro-lH-pyrrolo[2,3-b]pyridin-2-yl)-l-methyl-lH-indole-5-carboxylic acid; 
2-(l-ethyl-5-methoxy--lH-indol-3yl)-lH-pyrrolo[2,3rb]pyridine-4-carboxyIic acid; 

2- (5-methoxy-l H-indol-3-yl)- 1 H-pyrrolo[2,3-b]pyridine-4 carboxamide; 

3- [6-(4-morpholin4-yl phenyI)-5H-pyrroIo[2,3-b]pyrazin-7-yI]-N-methylpropionamide; 

* 

6-(4-pyrrolidin-l-yl phenyl)~5H-pyrrolo[2,3-b]pyrazine; 
10 6-(4-(furan-2-yl)phenyI)-5H-pyrrolo[2,3-b]pyrazine; 

6-(4-(3,5-dimethylisoxazol-4-yl)phenyl)-5H-pyrrolo[2 9 3-b]pyrazine; 

2-[4-(5H-pyrrolo[2,3,-b]pyrazin-6-yl)phenyl]-propan-2-ol; 

1 -[4-(5H~pyrrolo[2,3-b]pyrazin-6-yl)phenyl] ethanone; 
' 6-[4-(4-{2-morphoIin-4-ylethyl}-piperazin-l-yI)phenyI]-5H-pyrrolo[2,3-b]pyrazine; 
15 6-(4-piperazin-l-ylphenyI)-5H-pyrrolo[2 > 3-b]pyrazine; 

2-metfiyl-4-[6-(4-ter/-butyl-phenyI)-^^ 

[3-( I H-pyrrolo[2,3-b]pyridin-2-yl)-l -methyl- 1 H-indoI-5-yl]-methylamine; 

2- {[5-methoxy-3-( 1 H-pyrrolo[2,3-b]pyridin-2-yl>indoI- 1 -yl]- 1 -( 1 -methylpiperazin)-4yl} -ethanone; 

* 

N-cycIobutyl-2-[5-methoxy-3-( 1 H-pyrroIo[2,3-b]pyridin-2-yl)-indol-l -yl]-acetamide; 
20 N-(3-imidazol-l-yl-propyI)-2-[5-methoxy 

l-(2,5-dihydro-pyrroI-l-yI)-2-[5-methoxy-3^ 

N-cyclohexyl-2-[5-methoxy-3-(lH-pyrroIo[2 3 3-b]pyridin-2-yl)-indoI-l-yl]-acetamide; 
N-cycIopenty l-2-[5-methoxy-3-( 1 H-pyrrolo[2,3-b]pyridin-2-yl)-indol- l-yl]-acetamide; 
N-(3-dimethyl-amino-propyl)-2-[5-methoxy-3-(lH-pyrrolo[2,3-b]pyridin-2-yI)-indol-l-yl]-ac 
25 6-{2-[5-methoxy-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-indol-l-yl]-acetyIamino}-hexanoicacid methyl 
ester; . 

1- [l s 4]bipiperidinyl-r-yI-2-[5-methoxy-3-(lH-pyrro!o[2,3-b]pyridin-2-yl)-indol-l-y0 
N-(3,3-dimethyl-butyl)-2-^^ 
N-(3-ethoxy-propyl)-2-[5-methoxy-3-(lH-py 

30 l-(3,3-dimethyl-piperidin-l-yl)-2-[5-methoxy-3-(lH-pyrroIo[2,3-b]pyridin-2-yl)-indol-l^ 

2- [5-methoxy-3-(lH-pyrrolo[2,3-b]pyridin-^^ 

l-[4-(4-chloro-phenyl>piperazin-l-yl]-2-[5-methoxy-3-(lH-pyrrolo[2,3-b]pyrid 
ethanone; 

1 -(4-hydroxy-piperidin- 1 -y l)-2-[5-methoxy-3-( 1 H-pyrroIo[2,3-b]pyridin-2-yI)-indoI-l-yl]-ethanone; 
35 2-[5-methoxy-3-(lH-pyrroIo[2,3-b]pyridin-2-yl)-indol-l-yl]-l-thiazolidin-3-yl-ethanone; 
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2- [5 -meth oxy-3 -( 1 H-py rro lo [23 ^ 
ethanone; ' 

N-furan-2-ylmethyl-2-[5-methoxy-3-( 1 H-pyrrolo[2 9 3-b]pyridin-2-yl)-indol-l -yl]-acetamide; 
2-[5-methoxy-3-( I H-pyrrolo[2,3-b]pyridin-2-y l)-indoM -yl]-N-(2-pyridin-4-yl-ethyl)-acetamide; 
5 N-cyclopropylmethyI-2-[5-methoxy-3-( 1 H-pyrrolo[2 5 3-b]pyridin-2-yl)-indol-l -yl]-N-propyl-acetamide; 
N-(l-cyclohexyl-ethyl)-2-[5-methoxy^ 

2-[5-methoxyO-(lH-pyrrolo[2^-b]pyridin-2-yl)-indol-l-yl]-N-methyl-N-pyri 
2-[5-methoxy-3-( 1 H-pyrrolo[2,3-b]pyridin-2-yl)-indol- 1 -y 1]- 1 -(4-m-toIyl-piperazin-l-yl)-ethanone; 
2-[5-methoxy-3-(lH-pyrroIo[23-b]pyridin-2-yl)-indol-l-yl]-N-(2-phenylsulfe^ 
10 2-[5-methoxyO-(lH-pyrroIo[2^-b]pyri 

N-cyclopropyl-2-[5-methoxy-3-( 1 H-pyrrolo[2,3-b]pyridin-2-yl)-indoI- 1 -yl]-acetamide; 

2-[5-methoxy-3-(lH-pyrroIq[2,3-b^ 

N-(4^yclohexyl-phenyl)-2-[5-methoxy-^^^ 

2-[5-methoxy-3-( 1 H-pyrrolo[2,3-b]pyridin-2-yl)-indoI-l -yI]-N-(2-methy l-cyc!ohexyl)-acetamide; 
15 N-cycIohexylmethyl-2-[5-methoxy-3-(lH^^ 
2-[5-methoxy-3-( 1 H-pyrroIo[2^-b] 
4-{2-[5-methoxy-3^1H-pyrrolo[23-b]pyri^^ 

4- {2-[5-methoxy-3-( 1 H-pyrrolo[2 5 3-b]pyridin-2-yl)-indoH -yl]-acetyl}-3,3-dimethyl-pipera2in-2-one; 
4- {2-[5-methoxy-3-( 1 H-pyrrolo[2 3 3-b]pyridin-2-yl)-indol-l -yl]-acety 1}-1 -methyl-piperazin-2-one; 
20 2-[5HTiethoxy-3-(lH-pyrroIo[2^-b]py 

N-(24iydroxy-2-phenyl-ethyl)-2-[5-meto^^ 

. l-(2,6-dimethylHnorphoIinT4~yO 
N-(4-diethylaminomethyI-pheny^ 
acetamide; 
25 N-[2<4-hydroxy-phenyi)-etty^^ 

2-[5-methoxy-3-( 1 H : pyrrolo[2,3-b]pyridin-2-y I)-indol- 1 -yl]-N-(tetrahydro-furan-2-ylmethy 1)- 
acetamide; 

2-[5-methoxy-3-(lH-pyrrolo[2^4>]pyridi^^ 

» 

N<1 >2-dimethyl-propyl)-2^5-^^ 
30 N-(3-benzyIoxy-pyrKlin-2-yl)-2-[5-m^ 
2-[5-methoxy-3-(lH-pyrroIo[2^-b]pyr^ 

2-[5-methoxy-3-( 1 H-pyrroIo[2,3"b]pyridin-2-yI)-indol- 1 -y l]-N-quinol in-8-yl-acetamide; 
N-isoquinolin-5-yl-2^5Hmethoxy-3-(lH^^ 
245HnethoxyO-(lH-pyrrolo[23-b]pyri^^ 
35 N-isoquinolin-I-yI-2-[5-methoxy-3-(^ 

2-[5-methoxyO<lH-pyrrolo[23-b]pyrid^ 
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1 -(3,6-dihydro-2H-pyridin-l -y l)-2-[5-methoxy-3-( 1 H-pyrrolo[2,3-b]pyridin-2-yl)-indol-l-yI]-ethanone; 

2-[5-methoxy-3-(lH-pyrrolo[2,3-b]pyridin-2-yI)-indol-l-yI]-N-[3-(4-methyI-pip 

acetamide; 

N-(2-cyclohex-I-enyl-ethyI)-2-[5-methoxy^ 
5 N-[2<lH-indo]-3-yI)-e^ 

2-[5-methoxy-3-( 1 H-pyrroIo[2,3-b]pyridin-2-yl)-indol- 1 -yl]~ 1 -[4-(tetrahydro-fiiran-2-carbonyl)- 
piperazin- l-yl]-ethanone; 

N-adamantan- 1 -y l-2-[5-methoxy-3-( 1 H-pyrrolo[2,3-b]pyridin-2-y l)-indo!- 1 -y I]-acetamide; 
N-(2-dimethylamino-ethyl)-2-[5-met^^ 
10 acetamide; 

1 -(4-benzo[ 1 ,3]dioxol-5-y Imethyl-piperazin- 1 -y I)-2-[5-methoxy-3-( 1 H-pyrrolo[2,3-b]pyridin-2-yl)- 
indol- 1 -y I]-ethanone; 

1 -[4-(4-chloro-benzy l)-piperazin- 1 -y l]-2-[5-methoxy-3-( 1 H-pyrrolo[2,3-b]pyridin-2-yl)-indol- 1 -y 1]- 
ethanone; 

15 2-[5-me1hoxy-3-(lH-pyrrolo[2,34)]pyrM 
ethanone; 

2-[5-methoxy-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-indol-l-yl]-l-[4-(2-morph 
yl]-ethanone; 

1 -[4-(4-methoxy-pheny l)-piperazin- 1 -y I]-2-[5-methoxy-3-( 1 H-pyrroio[2,3-b]pyridin-2-yI)-indol- 1 -y I]- 
20 ethanone; 

2-[5-methoxy-3-(lH-pyrroIo[23^ 
acetamide; 

4 , 

2-[5-methoxy-3~(IH~pyrrolo[2 3 3-b]pyrid^ 

2-[5-methoxy-3-( 1 H-pyrrolo[2,3-b]pyridin-2-yl)-indol- 1 -yl]-N-(2-piperidin- 1 -yl-ethyl)-acetamide; 
25 2-[5-methoxy-3-QH-pyrrolo[2,3-b]pyrid^ 

1- [4-(2-methoxy-ethyI)-piperazin-l-yl]-2-[5-methoxy-3-(lH-pyrrolo[2,3-b]p 
ethanone; 

1 -[4-(2-dimethy lamino-ethyI)-piperazin- 1 -yl]-2-[5-methoxy-3-( 1 H~pyrroIo[2,3-b]pyridin-2-y I)-indol- 1 - 
yl]-ethanone; 
30 N-isobutyI-2-[5-methoxy-3-(lH-pyr^ 

1 -[4-(4-tert-butyl-benzyl)-piperazin- ] -yl]-2-[5-methoxy-3-(l H-pyrrolo[2,3-b]pyridin-2-yl)-indol-l -yl]- 
ethanone; 

2- [5-methoxy-3-(lH-pyrroIo[2,3-b]pyridin^^ 
N-(4-diethylamino-l-methyl-butyI)-2^ 

35 acetamide; 

N-ben2yl-l^<2-hydroxy-ethyl)-2-[5-methoxyOKlH-pyirolo[2,3-b]pyridin-2-yl)-indol-l-yl]-acetamide; 
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1 -{4-[2-(2-hydroxy-ethoxy)-ethyl]-piperazin- 1 -yI}-2-[5-methoxy-3-( 1 H-pyrroIo[2,3-b]pyridin-2-yl)- 
indol- l-y l]-ethanone; 

N-( 1 -hydroxymethyl-2-methy l-buty l)-2-[5-methoxy-3-( 1 H-pyrroIo[2>b]pyridin-2-yl)-indol- 1 -yl]- 
acetamide; 

N-benzyl-2-[5-methoxy-3-( 1 H-pyirolo[2,3-b]pyridin-2-yl)-indol- 1 -ylJ-N-methy Uacetamide; 

N<2-methoxy-l-me%I-ethyl)-2-[5-methoxy-3-(lH-pyrrolo[2,3-b]pyridin-2-^ 

N-(3-hydroxy-propyl)-2-[5-methoxy-3-0^^ 

N-(3-methoxy-phenyl)-2-[5-methoxy-3-( 1 H-pyrrolo[2 3 3-b]pyridin-2-yl)-indol-l -yl]-acetamide; 

1 -(4-benzhydryl-piperazin- 1 -yl)-2-[5-methoxy-3-(l H-pyrrolo[2,3-b]pyridin-2-yl>indol-l -yl]-ethanone; 

1- (4-benzyl-piperazin- 1-y l)-2-[5-methoxy-3-( 1 H-pyrrolo[2,3-b]pyridin-2-yl>indol- l-yl]-ethanone; 

2- [5-methoxy-3-( 1 H-pyrrolo[2,3-b] pyridin-2-yl)-indoI- 1 -y I]-N-(3-pyrrolidin- 1 -yl-propyI)-acetamide; 
N-(l-benzyI-piperidin-4-^ 

1- [4-(4-chloro-pheny l)-4-hydroxy-piperidin- 1 -yl]-2»[5-methoxy-3-(lH-pyrroIo[2,3-b]pyridin-2-yl)- 
indol- 1 -yl]-ethanone; 

2- {2-[5nmethoxy-3-(lH-pyrrolo[2,3-b^^^ acid 
methyl ester; 

2-[5-methoxy-3 -( 1 H-pyrro lo ^ 

N-(2-benzylsulfanyl-l-hydroxymethyl-ethyl)-2-[5-methoxy-3-(lH-pyiroIo[2 
yl]-acetamide; 

[2-(lH-pyrrolo[2,3-b]pyridin-2-yl)-pyrrol-l-yl]-acetic acid; 

2-{ [2-( 1 H-pyrroIo[2,3-b]pyridin-2-y l)~pyrroI- 1 -y 1]- 1 -cyclopropylamino} -ethanone; 

N-(3-ethoxy-propyl)-2-[2-( 1 H-pyrrolo[2,3-b]pyridin-2-yl)-pyrrol- 1 -yl]-acetamide; 

1- pyrrolidin-l-yI-2-[2-(lH-pyrrolo[2,3-b]pyridin-2-yl)-pyrroI-l-yl]-eA 

1 -(3,6-dihydro-2H-pyridin- 1 -y l)-2-[2-(l H-pyrrolo[2,3-b]pyridin-2-yl)-pyrroH-yl]-ethanone; 
1 -methyI-4- {2-[2-( 1 H-pyrro lo [2,3 -b] pyridin-2-yl)-pyrrol- 1 -y l]-acetyl}-piperazin-2-one; 

2- [2-( 1 H-pyrroIo[2,3-b]pyridin-2-yl)-pyrroI-l -yl]-N-(tetrahydro-furan-2-yImethyl)-acetamide; 
1 -(2,6-dimethyl-morphol in-4-y I)-2-[2-( 1 H-pyrroIo[2>b]pyridin-2-yl)-pyrrol- 1 -y l]-ethanone; 
2-[2-(lH-pyrrolo[23-b]pyridin-2-yI^^ 
K44iydroxy-piperidin-l-yl)-2-[2-(lH-py^ 

l-(3,3-dimethyl-piperidin- 1 -yl)-2-[2-( 1 H-pyrrolo[2,3-b]pyridin-2-yl)-pyrrol-l -yl]-ethanone; 

4-{2-[2-(lH-pyrrolo[2,3-b]pyridin-2-yI)^^ 

N-( 1 -methy I-buty I)-2-[2-( 

N-bicyclo[2.2J]hept-2-yl-2-[2-(l^^ 

>H3-(4-methyl-piperazin-l-yl)-pro^^ 

l-[4-(3-dimethylamino-propy!)-piperazin-l-yI]-2-[2-(lH-pyrrolo[2,3 
ethanone; 
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1 -(4-methy I-piperazin- l-yI)-2-[2-(lH-pyrrolo[2,3-b]pyridin-2-yl)-pyrrol-l-yl]-ethanone; 

1 -[4-(4-chloro-phenyl)-4-hydroxy-piperidin- 1 -y|]-2-[2-( 1 H-pyiroIo[2,3-b]pyridin-2-yl)-pyrrol- 1 -yl]- 

ethanone; 

1 -[4-(3-hydroxy-phenyl)-piperazin- 1 -yl]-2-[2-( 1 H-pyrrolo[2 9 3-b]pyridin>2-yl)-pyrrol-l -yI]-ethanone; 
5 3-[5-methoxy»2-(lH-pyrrolo[2,3-b]pyridin-2-yl>indoI-l-yI]-propionicacid; 
3-[5-methoxy-2-(l H-pyrrolo^ 
345-methoxy-2-(lH-pyrrolo[2,3-b]pyr^ 

3 -[5-methoxy-2-( I H-py rro to[2>3 -b]pyridin-2-y l> indol- 1 -y 1]- 1 -thiomorpholin-4-y 1-propan- 1 -one; 
3-[5-methoxy-2-( 1 H-pyrrolo[2,3-b]pyridin-2-yI)-indol- 1 -yl]- 1 -(4-methy l-piperazin- l-yl)-propan-l -one; 
10 3-[5-methoxy-2-(lH-pyrrolo[2,3^ 
propionamide; 

N-(2-hydroxy-2-phenyI-ethyI)-3-[5-methoxy-2-(lH-pyrrolo[2,3-b^ 
propionamide; 

N-(2-hvdroxv-ethvl)-3-r5-methoxv^ 
15 l-[4-(4-chloro-phenyl)-4-hydroxy-p^ 
indol- 1 -y l]-ethanone; 

2-(5-methoxy- 1 -methyl- 1 H-indoI-3-yI)-4-morpholin-4-yl- 1 H-pyrrolo[2,3-b]pyridine; 

2-(5-methoxy- 1 -methyl- 1 H-indol-3-yl)-4-piperidin- 1 -yl- 1 H-pyrrolo[2,3-b]pyridine; 

[2-(5-methoxy- 1 -methyl- 1 H-indol-3-yl)- 1 H-pyrrolo[2,3-b]pyridin-4-yl]-(2-methoxy-phenyl)-amine; 
20 [2-(5-methoxy- 1 -methyl- 1 H-indol-3-yl)- 1 H-pyrrolo[2,3-b]pyridin-4-yl]-o-tolyl-amine; 

[2-(5-methoxy-l-methyMH-indol-3-yI)-lH^^ 

[2-(5-methoxy-l-methyl-lH-indol-3-yI)-l^ 

(4-fluoro-phenyl)-[2-(5-methoxy-l-m^ 

[2-(5-methoxy-l-methyl-lH-indoI-3-yl)-lH-^^^ 
25 [2-(5-methoxy- 1 -methyl- 1 H-indol-3-yl)-l H-pyrrolo[2,3-b]pyridin-4-yl]-p-tolyl-amine; 

benzyl-[2-(5-methoxy- 1 -methyl- 1 H-indol-3-yl)-l H-pyrrolo[2,3-b]pyridin-4-yl]-amine; 

(4-fluoro-benzyl)-[2-(5-methoxy-l-methy 

(4-methoxy-benzyI)-[2-(5-methoxy- 1 -methy 1-1 H-indol-3-yl)- 1 H-pyrrolo[2,3-b]pyridin-4-yI]-amine; 

(2-methoxy-ethy l)-[2-(5-methoxy- 1 -methyl- 1 H-indol-3-yl)- 1 H-pyrrolo[2,3-b]pyridin-4-yl]-amine; 

30 3-[2-(5-methoxy-l-methyl-lH-indol-3-yl)-lH-pyrrolo[23-b]pyridin-4-ylamino]-benzoicaci^ methyl 
ester; 

cycIopropylmethyl-[2-(5-methoxy-l -methyl- lH-indol-3-yl)-lH-pyrrolo[2,3-b]pyridin-4-yl]-amine; 
[2-(5-methoxy- 1 -methyl- 1 H-indol-3-yl)-l H-pyrrolo[2,3-b]pyridin-4-y l]-phenyl-amine; 
butyl-[2-(5-methoxy-l-methyl-lH-indol-3-yI)-lH-pyrrolo[2,3-b]pyridin-4-yl]-amine; 
35 2-(5-methoxy-l H-indol-3-yl)-l H-pyrrolo[2,3,-b]pyridine-4-carboxylic acid methylamide; 
2-(5-methoxy-lH-indol-3-yl)-lH-pyrrolo[2,3,-b]pyridine-4-carboxylic acid, tert-butyl ester; 
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and the corresponding N-oxides, and their prodrugs; and pharmaceutical ly acceptable salts and solvates 
(e.g. hydrates) of such compounds and their N-oxides and prodrugs. 

Preferred compounds of formula (la) of the invention for the inhibition of SYK are:- 
5 6-(5-methoxy-l-methyl-lH-indol-3-yl>5H-pyrrolo[2,3-b]pyrazine, (compound denoted as Al-Bl-Cl), 
Example 1(a); 

6-(l -methyl- lH-indol-3-yl)-5H-pyrro!o[2,3-b]pyrazine, (compound denoted as A1-B1-C46), Example 
1(b); 

3-[3-(5H-pyrrolo[2,3-b]pyrazin-6-yl>indol-l-yl]-propan-l-ol, (compound denoted as A1-B6-C46), 
10 Example 2(a); 

3- [5-methoxy-3-(5H-pyrrolo[2,3-b]pyrazin-6-yl)-indoH-yI]-propan-l-oI, (compound denoted as Al- 
B6-C1), Example 2(b); 

2-[5-methoxy-3-(5H-pyrrolo[2,3-b]pyrazin-6-yl)-indol-l-yl]-ethanol, (compound denoted as A1-B5- 
Cl), Example 2(d); 

15 6-(lH-indol-3-yl)-5H-pyrrolo[2,3-b]pyrazine, (compound denoted as A1-B2-C46), Example 2(e); 

N-{3-[3-(5H-pyrrolo[2,3-b]pyrazin-6-yl)-indol-l-yl]-propyl}-acetamide, (compound denoted as A1-B7- 
C46), Example 4(a); 

1- methyl-3-(5H-pyrrolo[2,3-b]pyrazin-6-yl)-lH-indol-5-ol, (compound denoted as A 1-B1 -C10), 
Example 7; 

20 [3-(5H-pyrrolo[2,3-b]pyrazin-6-yl)-indol-l-yl]-methanol, (compound denoted as A2-B4-C46), Example 
9(c); 

6-(5-methoxy-lH-indol-3-yl)-5H-pyrrolo[2,3-b]pyrazine, (compound denoted as A1-B2-C1), Example 

li; 

2- [5-methoxy-3-(5H-pyrrolo[2,3^ (compound 
25 denoted as A 1 -B8-C 1 ), Example 1 2(a); 

2-[5-methoxy- 1 -(2-morpholin-4-yI-2-oxo-ethyl)- 1 H-indol-3-yI]- 1 H-pyrrolo[2,3-b]pyridine-4- 
carbonitrile, (compound denoted as A3-B8-C1), Example 12(b) 

4- methoxy-2-(5-methoxy-l-methyl-lH-indol-3-yl>lH-pyrrolo[2,3-b]pyridine, (compound denoted as 
A5-B1 -CI), Example 13(b); 

30 4-methoxy-2-(5-methoxy- 1 H-indol-3-yI)- 1 H-pyrrolo[2,3-b]pyridine, (compound denoted as 
A5-B2-C1), Example 13(c); 

1 -[ 1 -methyl-3-( 1 H-pyrrolo[2,3-b]pyridin-2-yl)- 1 H-indol-5-yloxy]-propan-2-ol, compound demoted as 
A2-B1-C5), Example 13(f); 

1 -[ 1 -methy I-3-( 1 H-pyrroIo[2,3-b]pyridin-2-yl)-l H-indol-5-yloxy]-cycIobutanecarboxylic acid amide, 
35 (compound denoted as A2-B1-C15), Example 14(b); 
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1 -[ 1 -methy I-3-( 1 H-pyrrolo[2,3-b]pyridin-2-y I)- 1 H-indol-5-yloxy]-cyclobutanecarboxylic acid 
methylamide, (compound denoted as A21-B1-C16), Example 14(c); 

1 -methy l-3-( 1 H-pyrrolo[2,3-b]pyridin-2-yl)- 1 H-indole-5-carboxylic acid (2-hydroxy-ethyl)-arnide, 
(compound denoted as A2-B1-C34), Example 14(e); 
5 1 -methyl-3-(l H-pyrrolo[2,3-b]pyridin-2-yl)-l H-indole-5-carboxylic acid (2-carbamoyl-ethyl)-amide, 
(compound denoted as A2-B1-C24), Example 14(g); 

1 -methy !-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-lH-indole-5-carboxylic acid amide, (compound denoted as 
A2-B 1-C29), Example 14(i> 

1 -methy l-3-( 1 H-py rrolo[2,3 -b]py ridin-2-y 1)- 1 H-indole-5-carboxy lie acid (2-hydroxy- 1 , 1 -dimethyl- 
10 ethyl)-amide, (compound denoted as A2-B 1 -C3 1 ), Example 1 4(m); 

l-methyl-3-(lH-pyrrolo[2 9 3-b3pyridin-2-yl)-l H-indole-5-carboxylic acid (2-hydroxy- 1 -hydroxy methy 1- 
ethyl)-amide, (compound denoted as A2-B5-C33), Example 14(n); 

1 -methy l-3-( 1 H-pyrrolo[2,3-b]pyridin-2-yl)-l H-indole-6-carboxylic acid (2-carbamoyl-ethyl)-amide, 
(compound denoted as A2-B18-C24), Example 14(o); 
15 l-methyl-3-(lH-pyrrolo[2,3-b]py^^ 

amide, (compound denoted as A2-B1-C51), Example 14(q); 

1 -methy l-3-(5H-pyrrolo[2,3-b]pyrazin-6-yl)-l H-indole-5-carboxylic acid 2-methoxyethylamide, 

* ■ 

(compound denoted as A1-B1-C25), Example 14(v); 

l-methyl-3-(5H-pyrrolo[2,3-b]pyrazin-6-yl)-l H-indole-5-carboxylic acid 2-hydroxyethylamide, 
20 (compound denoted as A 1 -B 1 -C34), Example 1 4(aa); 

1- methyl-3-(5H-pyrrolo[2,3-b]pyrazin-6-yl)-lH-indole-5-carboxylic acid methylamide, (compound 
denoted as AI-B1-C23), Example 14(ab); 
3-[4-(3,5-dimethyl-isoxazolyl-4-yl)-lH-pyrro^ 

acid (2-methoxy-ethyI)-amide, compound denoted as A83-B1-C25), Example 14(am); 
25 3-[4-(3,5-dimethyl-isoxazolyI-4-yl)-lH^^ acid (2- 

methoxy-ethyl)-amide, (compound denoted as A83-B2-C25), Example 14(an); 
3«(4-cyano-l H-pyrroIo[2,3-b]pyridin-2-yl]-l -methyl- 1 H-indole-5-carboxylic acid (2-hydroxy- 1 , 1 - 
dimethyl-ethyl)-amide, (compound denoted as A3-B1-C3 1), Example 14(ao); 

3-(4-cyano-lH-pyrrolo[2,3-b]pyridin-2-yl]-l-methyl-lH-indoIe-5-carboxylic acid (2-hydroxy-2-methyl- 
30 propyl)-amide, (compound denoted as A3-B1-C97), Example 14(ap); 

[l-methyl-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-lH-indol-5-yloxy]-acetic acid, (compound denoted as A2- 
B1-C6), Example 15(a); 

2- [l-methyl-3-(lH-pyrroIo[2,3-b]pyridin-2-yl)-lH-indol-5-yloxy]-propionic acid, (compound denoted 
as A1-B1-C2), Example 15(b); 

35 1-[1 -methy ]-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-lH-indoI-5-yIoxy]-cycIobutane-l-carboxylic acid, 
(compound denoted as A2-B1-C1 1), Example 1 5(c); 
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l-methyI-3-(lH-pyrrolo[23-b]pyridin-2-yl>lH-indoi-5-ol 5 (compound denoted as A2-B1-C10), 
Example 15(e); 

l-methyI-3-(lH-pyrrolo[2,3-b]pyridin-2-yl>lH»indole-6-carboxyIic acid, (compound denoted as A2- 
B18-C28), Example 15(g); 

5 3-[l-methyl-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-lH-indol-5-yl]-propionic acid, (compound denoted as 
A2-B1-C21); Example 15(h); 

1- methyl-3-(5H-pyrrolo[2,3-b]pyrazin-6-yl)-lH-indole-5-carboxylic acid, (compound denoted as Al- 
B1-C28), Example 15(i); 

3-[4-(3,5-dimethyl-isoxazoIe-4-yl)- 1 H-pyrrolo[2,3-b]pyridine-2-yl]- 1 -methyl- 1 H-indole-5-carboxylic 
10 acid, (compound denoted as A83-B 1-C28), Example 1 5(rn); 

3- [4-(3,5-imethyl-isoxazole-4-yl> 

(compound denoted as A83-B2-C28), Example 15(n); 

4- (3,5-dimethyl-isoxazole-4-yI)-2-(5-methoxy- 1 -methyl- 1 H-indol-3-yl> 1 H-pyrrolo[2,3-b]pyridine, 
(compound denoted as A83-B 1 -C 1 ), Example 1 5(o); 

15 4-(3,5-dimethyl-isoxazole-4-yl)-2-(5-methoxy-l H-indol-3-yl)-l H-pyrrolo[2,3-b]pyridine, (compound 
denoted as A69-B2-C1), Example 15(p); 

3-(4-methoxy- 1 H-pyrrolo[2,3-b]pyridine-2-y 1)- 1 -methyl- 1 H-indole-5-carboxylic acid, (compound 
denoted as A5-B1-C28), Example 15(q); 

3-(lH-pyrrolo[2,3-b]pyridine-2-yI)-IH-indole-5-carboxylic acid, (compound denoted as A2-B2-C28), 
20 Example 15(s); 

2- [l-methyl-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-lH-indol-5-yloxy]-ethanol, (compound denoted as A2- 
B1-C3), Example 16(a); 

2-[l-methyl-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-lH-indol-5-yloxy]-propan-l-ol, (compound denoted as 
A2-B1-C7), Example 16(b); 
25 { 1 -[1 -methy l-3-( 1 H-pyrroIo[2,3-b]pyridin-2-yl)- 1 H-indol-5-yloxy]-cyclobutyl}-methanol, (compound 
denoted as A2-B1-C12), Example 16(c); 

2- (5-methoxy-l-methyl-lH-indol-3-yl)-lH-pyrrolo[2,3-b]pyridine, (compound denoted as A2-B1-C1), 
Example 17(a); 

3- [l-methyl-3-(lH-pyrroIo[2,3-b]pyridin-2-yl)-lH-indol-5-yloxy]-propane-l,2-dioI, (compound 
30 denoted as A2-B1-C9), Example 17(b); 

3-[l-methyl-3-(lH-pyrroIo[2,3-b]pyridin-2-yI)-lH-indol-5-yloxy]-propan-l-ol, (compound denoted as 
A2-B1-C4), Example 17(c); 

341-methyl-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-lH-indol-5-yloxy]-propan-2-oI, (compound denoted as 
A2-B1-C5), Example 17(d); 

35 2-[l-methyl-5-(2H-tetrazoI-5-yl>lH-indol-3-yl]-lH-pyrrolo[2,3-b]pyridine, (compound denoted as A2- 
B1-C36), Example 17(e); 
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2-[l-methyl-5-(2-me%^^ (compound 
denoted as A2-B1-C35), Example 17(f); 

1- [l-methyI-3-(lH-pyrroIo[2,3-b]pyridin-2--yI)-lH-indoI-5-yI]-ethanone 5 (compound denoted as A2-B1- 
C20), Example 17(h); 

5 2-(5,6--dimethoxy-l-methyl-lH-indol-3-yl)-lH-pyrrolo[2 3 3-b]pyridine, (compound denoted as A2-B17- 
Cl), Example 17(i); 

(R)-3-[ 1 -methyl-3-( 1 H-pyrrolo[2,3-b]pyridin-2-y 1)-1 H-indol-5-yloxy]-propane- 1 ,2-diol, (compound 
denoted as A2-BI-C80), Example 17Q); 

(A)-3-[l-methyl-3-(lH-pyrrolo[2,3^^ (compound 
10 denoted as A2-B 1 -C89), Example 1 7(k); 

2- [5~(2-methoxy-l-methyl-ethoxy)-l-me%^ (compound 
denoted as A2-B1-C17), Example 17(1); 

2-[l-methyl-5-(5-methyl-[l,2,^ (compound 
denoted as A2-B1-C68), Example 17(m); 

. 15 (R)-3-[6-methoxy-I-methyl-3-0 

(compound denoted as A2-B17-C80), Example 17(n); 

6-methoxy-l-methyl-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-lH-indol-5-ol, (compound denoted as A2-B17- 
C10), Example 17(o); 

2-(5-methoxy-l -methyl- 1 H-indol-3-yl)-4-pheny I- lH-pyrrolo[2,3-b]pyridine, (compound denoted as 
20 A13-B1-C1), Example 17(p); 

2-(5-methoxy-l -methyl- 1 H-indol-3-yl)-lH-pyrrolo[2,3-b]pyridine-4-carbonitrile, (compound denoted 
as A3-B1-C1), Example 17(r); 

^chloro^S-methoxy-l-methyl-lH-indol-S-yO-lH-pyrrolop^-blpyridine, (compound denoted as 
A28-B1-C1), Example 17(s); 
25 2-(5-methoxy-l -methyl- lH-indol-3-yl)-4-(pyridin-3-yl)-lH-pyrrolo[2,3-b]pyridine, (compound denoted 
as A15-B1-C1), Example 17(t); 

4-chloro-2-(5-methoxy-lH-indol-3-yl)-lH-pyrrolo[2,3-b]pyridine, (compound denoted as A28-B2-C1), 
Example 17(y); 

N-fl-methyl-S-flH-pyrroIoP^-blpyridin^-yO-lH-indol-S-yy-acetamide, (compound denoted as A2- 
30 B1-C45), Example 19(b); 

■ 

{ 1 -[5-(l -hydroxymethyl-cyclobutoxy)-3-( 1 H-pyrrolo[2,3-b]pyridin-2-yl)-indol- 1 -y l]-cyclobutyl} - 
methanol, (compound denoted as A2-B 1 3-C 1 2), Example 20(a); 

{ 1 -[ 1 -methy l-3-(5H-pyrrolo[2,3-b]pyrazin-6-yl)- 1 H-indol-5-yloxy]-cyclobuty l}-methanol, (compound 
denoted as A1-B1-C13), Example 20(b); 
35 2-(5-methoxy-l H-indol-3-yl)-l H-pyrrolo[2,3-b]pyridine-4-carbonitrile, (compound denoted as A3-B2- 
Cl), Example 32; 
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2-(5-methoxy-l -methyl- lH-indol-3-yI)-lH^^ carboxylic acid (2-hydroxy-l,l- 

dimethyl-ethyl)-amide, (compound denoted as A68-B1-C1), Example 40(a); 
3<4-chloro-lH-pyrro^ (2-hydroxy-l,l- 
dimethyl-ethyl>amide, (compound denoted as A28-B1-C3 1), Example 40(b); 
5 2-( 1 -ethy I-5-methoxy- 1 H-indol-3-yI)- 1 H-pyrrolo[2,3 ,-b]pyridine-4-carboxylic acid (2-hydroxy- 1,1- 
dimethy l-ethy l)-amide, (compound denoted as A68-B3-C 1 ), Example 40(e); 
2-(5-methoxy-l -methyl- 1 H-indol-3-yl)-lH-pyrrolo[2,3,-b]pyridine-4-carboxylic acid (2-hydroxy-2- 
methy 1-propyl) amide, (compound denoted as A70-B 1 -C 1 ), Example 40(g); 
2-(5-methoxy-l-methyl-l H-indol-3-yl)-lH-pyrrolo[2 9 3,-b]pyridine-4-carboxylic acid (2-hydroxy- 
10 propyl) amide, (compound denpoted as A85-B 1-C 1 ), Example 40(h); 

2-(5-methoxy-l-methyM H-indol-3-yl)-lH-pyrroIo[2,3,-b]pyridine-4-carboxylic acid (2-hydroxy-ethyl) 

■ 

amide, (compound enoted as A86-B1-C1), Example 40(i); 

2-(5-methoxy -lH-indoI-3-yl)-lH-pyrrolo[2,3,-b]pyridine-4-carboxylic acid (2-methoxy-ethyl) amide, 
(compound denoted as A69-B2-C1), Example 40(j); 
15 2-(5-methoxy-lH-indol-3-yl)-l H-pyrrolo[2,3,-b]pyridine-4-carboxylic acid methylamide, (compound 
denoted as A9-B2-C1), Example 60; 

2- (5-methoxy-lH-indol-3-yl)-lH-pyrrolo[2,3,-b]pyridine-4-carboxylic acid, tert-butyl ester, Example 
61; 

and the corresponding N-oxides, and their prodrugs; and pharmaceutical^ acceptable salts and solvates 
20 (e.g. hydrates) of such compounds and their N-oxides and prodrugs. 

Especially preferred compounds of formula (la) of the invention for the inhibition of SYK are:- 

6-(5-methoxy-l -methyl- lH-indol-3-yl)-5H-pyrrolo[2,3-b]pyrazine (compound denoted as A1-B1-C1), 
Example 1(a); 

25 l-[l-methyl-3-(lH-pyrroIo[2,3-b]pyridin-2-yl)-lH-indol-5-yloxy]-cyclobutanecarb 
(compound denoted as A2-B1-C1 5), Example 14(b); 

3- [4-(3,5-dimethyl-isoxazolyl-4-^^ 

acid (2-methoxy-ethyl)-amide, (compound denoted as A83-B1-C25), Example 14(am); 
3-(4-cyano- 1 H-pyrrolo[2,3-b]pyridin-2-yl]- 1 -methyl- 1 H-indoIe-5-carboxy I ic acid (2-hydroxy-2-methy I- 
30 propyl)-amide, (compound demoted as A3-B1-97), Example 14(ap); 
3-[4-(3,5-dimethyl-isoxazoIe-4-yO 
acid, (compound denoted as A83-B1-C28), Example 15m; 
3-[4-(3,5-imethyl-isoxazole-4-yl)-lH-pyrrolo[2,3-b]pyridine-2-yl]-lH-i 
(compound denoted as A83-B2-C28), Example 15(n); 

35 4-(3,5-dimethyl-isoxazole-4-yI)-2-(5-methoxy-l-methyl-lH-indol-3-yl>lH-pyrrolo 
(compound denoted as A83-B1-C1), Example 15(o); 
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2-[l-methyi-5-(2H-tetrazoI-5-yl)-l^^ (compound denoted as A2- 

B1-C36), Example 17(e); 

2-(5-methoxy-l -methyl- 1 H-indoI-3-yI)-l H-pyrroIo[2,3-b]pyridine-4-carbonitrile, (compound denoted 
as A3-B1-C1), Example 17(r); 

{l-[l-methyI-3-(5H-pyrrolo[2,3-b^ (compound 
denoted as A1-B1-C13), Example 20(b); 

2-(5-methoxy-l-methyl-lH-indol-3-yl>lH-pyrrolo[2 9 3-b]pyridine-4 carboxylic acid (2-hydroxy-l,l- . 
dimethyl-ethyl)-amide, (compound denoted as A68-B1-C1), Example 40(a); 

2- (l-e%l-5-methoxy-lH-indol-3-yl)-lH-pyrrolo[2,3 r b]pyridine-4-carboxylic acid (2-hydroxy-l, 1- 
dimethyi-ethyl)-amide, (compound denoted as A68-B3-C1), Example 40(e); 

and the corresponding N-oxides, and their prodrugs; and pharmaceutical ly acceptable salts and solvates 
(e.g. hydrates) of such compounds and their N-oxides and prodrugs. 

Preferred compounds of formula (lb) of the invention for the inhibition of SYK are:- 
6-indoIizin-l-yl-5H-pyrrolo[2,3-b]pyrazine 5 (compound denoted as A1-B40-C46), Example l(p); 
6-(3-methyl-indolizin-l-yl)-5H-pyrrolo[2 5 3-b]pyrazine, (compound denoted as A1-B41-C46), Example 

Hq); 

and the corresponding N-oxides, and their prodrugs; and pharmaceutical Iy acceptable salts and solvates 
(e.g. hydrates) of such compounds and their N-oxides and prodrugs. 

■ 

Preferred compounds of formula (Ic) of the invention for the inhibition of SYK are:- 

d^l-methyM-phenyl-lH-pyrrol-S-y^SH-pyrrolop^-^pyrazine, (compound denoted as A1-B43), 
Example l(ad); 

and the corresponding N-oxides, and their prodrugs; and pharmaceutical ly acceptable salts and solvates 
(e.g. hydrates) of such compounds and their N-oxides and prodrugs. 

Preferred compounds of formula (Id) of the invention for the inhibition of SYK are> 
6-(4-rer/-butylphenyl)-5H-pyrroIo[2,3-b]pyrazine, (compound denoted as A1-B55), Example l(w); 
6-(4-^-butylphenyI)-7-methyl-5H-pyrrolo[2,3-b]pyrazine, (compound denoted as A29-B55), Example 
l(x); 

3- [6-(4-^-butylphenyl-5H-pyrroIo[2,3-b]pyrazin-7-yl]-N-methylpropionamide > (compound denoted 
as A33-B33), Example 14(t); 

5-[6-(4-te^butyIphenyl-5H-p^ (compound denoted as 

A35-B55), Example 22; 

3-[6-(4-/er/-butylphenyl-5H-pyrrolo[2,3-b]pyrazin-7-yl]-propionamide, (compound denoted as A32- 
B55), Example 24; 
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3-[6-(4-r^butylphenyI-5H-pyrroIo[2 5 3-b]pyrazin-7-yl]-propionic acid, , (compound denoted as A3 1- 

■ 

B55), Example 25(a); 

3- [6-(4-rerr-butyl-phenyl)-5H-pyrroIo[2,3-b]pyrazin-7-yl]-propan-l-ol 5 (compound denoted as A30- 
B55), Example 26; 

5 N-{3-(6-(4-rer/-butyIphenyl)-5H-pyrrolo[2,3-b]pyrazin-7-yl)propyl}acetamide, , (compound denoted as 
A39-B55), Example 36(a); 

N-{3-(6-(4-te^butylphenyl)-5H-pyrroIo[2^ A38-B55), 
Example 39(a); 

2-methyM-[6-(4-^e^bu1yl-phenyl)-5H-pyrrolo[2,3-b]pyrazin-7-yl]-butan- , 2-oI J (compound denoted as 
10 A59-B55), Example 50; 

4- [6-(4-/er/-butyl-phenyl)-5H-pyrrolo[2,3-b]pyrazin-7-yl]-butan-2-one, (compound denoted as 
A58-B55), Example 51; 

and the corresponding N-oxides, and their prodrugs; and pharmaceutical ly acceptable salts and solvates 
(e.g. hydrates) of such compounds and their N-oxides and prodrugs. 

15 

Preferred compounds of formula (la) of the invention for the inhibition of Aurora2 are:- 

1- methyl-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-lH-indoIe-6-carboxylic acid, (compound denoted as A2- 
B18-C28), Example 15(g); 

2- [l-methyl-5-(pyridin-4-yl)-lH-indol-3-yl]-4-lH-pyrrolo[2,3-b]pyridine, (compound denoted as A2- 
20 B1-C3 7), Example 17(q); 

N-{l-methyl-3-(lH-pyrrolo[2,3-b]pyri 
(compound denoted as A2-B1-C69), Example 19(c); 
N-{ l-methyl-3-(lH-pyrro!o[2,3-b^ 
(compound denoted as A2-B1-C74), Example 37(c); 
25 2-[5-methoxy-3^1H-pyrrolo[2,3-b]pyri^^ 

(compound denoted as A2-B123-C1), Example 53(cf); 

[2-(5-methoxy- 1 -methyl- 1 H-indol-3-y 1)- 1 H-pyrrolo[2,3-b]pyridin-4-yl]-(2-methoxy-pheny l)-amine, 
(compound denoted as A87-B1-C1), Example 59(b); 

and the corresponding N-oxides, and their prodrugs; and pharmaceutically acceptable salts and solvates 
30 (e.g. hydrates) of such compounds and their N-oxides and prodrugs. 

Preferred compounds of formula (Ic) of the invention for the inhibition of Aurora2 are:- 
6-(l-methyI-lH-pyrrol-2-yI)-5H-pyrrolo[2,3-b]pyrazine, (compound denoted as A1-B53), Example 
Ko); 

35 and the corresponding N-oxides, and their prodrugs; and pharmaceutically acceptable salts and solvates 
(e.g. hydrates) of such compounds and their N-oxides and prodrugs. 



WO 03/000688 



PCT/GB02/02799 



-82- 



Compounds of formula (la) in which the k 




residue is attached to the 2 position of 



the indole ring and compounds of formula (Ic) in which the R 




to the 2 position of the pyrrole ring show selectivity for inhibition of Aurora2. 



residue is attached 



10 



15 



20 



Compounds of formula (la) in which the R 




residue (wherein is hydrogen and 



X' is CH) is attached to the 3 position of the indole ring and compounds of formula (Ic) in which the 




residue (wherein R 2 is hydrogen and X 1 is CH or N, especially N) is attached to 



the 3 position of the pyrrole ring are preferred for the inhibition of IGF1R. 

Preferred compounds of formula (la) of the invention for the inhibition of IGF1 R are> 
2-[5,6-dimethoxy-3-(lH-pyiTolo[2,3^ A2-B118- 
Cl, Example 14(aq); 

♦ 

2-[5,6-dimethoxy-l-(2-moipholin^-yl-ethyl)-lH-indol-3-yl]-lH-pyrrolo[2,3-b]pyridine, A2-B122-C1, 
Example 1 7(ab); 

2-(5,6-dimethoxy-l-methyl-lH-indol-3-yl)-lH-pyrrolo[2,3-b]pyridinemethanesulfonate, Example 
21(g); 

and the corresponding N-oxides, and their prodrugs; and pharmaceutical ly acceptable salts and solvates 
(e.g. hydrates) of such compounds and their N-oxides and prodrugs. 

The compounds of the invention exhibit useftil pharmacological activity and accordingly are 
incorporated into pharmaceutical compositions and used in the treatment of patients suffering from 
certain medical disorders. The present invention thus provides, according to a further aspect, 
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compounds of the invention and compositions containing compounds of the invention for use in 
therapy. 

Compounds within the scope of the present invention block kinase catalytic activity according to tests 
5 described in the literature and in vitro procedures described hereinafter, and which tests results are 
believed to correlate to pharmacological activity in humans and other mammals. Thus, in a ftirther 
embodiment, the present invention provides compounds of the invention and compositions containing 
compounds of the invention for use in the treatment of a patient suffering from, or subject to, 
conditions which can be ameliorated by the administration of protein kinase inhibitors (e.g. Syk, 

10 Aurora2, KDR, FAK and IGF1R). For example, compounds of the present invention are useful in the 
treatment of inflammatory diseases, for example asthma: inflammatory dermatoses (e.g. psoriasis, 
dematitis herpetiformis, eczema, necrotizing and cutaneous vasculitis, bullous disease); allergic rhinitis 
and allergic conjunctivitis; joint inflammation, including arthritis, rheumatoid arthritis and other 
arthritic conditions such as rheumatoid spondylitis, gouty arthritis, traumatic arthritis, rubella arthritis, 

15 psoriatic arthritis and osteoarthritis. The compounds are also useful in the treatment of Chronic 
Obstructive Pulmonary Disease (COPD), acute synovitis, autoimmune diabetes, autoimmune 
encephalomyelitis, collitis, atherosclerosis, peripheral vascular disease, cardiovascular disease, 
multiple sclerosis, restenosis, myocarditis, B cell lymphomas, systemic lupus erythematosus, 
graft v host disease and other transplant associated rejection events, cancers and tumours (such as 

20 colorectal, prostate, breast, thyroid, colon and lung cancers) and inflammatory bowel disease. 
Additionally, the compounds are useful as tumor anti-angiogenic agents. 

A special embodiment of the therapeutic methods of the present invention is the treating of asthma. 

25 Another special embodiment of the therapeutic methods of the present invention is the treating of 
psoriasis. 



Another special embodiment of the therapeutic methods of the present invention is the treating of joint 
inflammation. 

30 

Another special embodiment of the therapeutic methods of the present invention is the treating of 
inflammatory bowel disease. 



35 



Another special embodiment of the therapeutic methods of the present invention is the treating of 
cancers and tumours. 
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According to a further feature of the invention there is provided a method for the treatment of a human 
or animal patient suffering from, or subject to, conditions which can be ameliorated by the 
administration of a protein kinase inhibitor (e.g. Syk, Aurora2, KDR, FAK and IGF1R) for example 
conditions as hereinbefore described, which comprises the administration to the patient of an effective 
5 amount of compound of the invention or a composition containing a compound of the invention. 

"Effective amount" is meant to describe an amount of compound of the present invention effective in 
inhibiting the catalytic activity a protein kinase, such as Syk , Aurora2, KDR, FAK and IGF1R, and 
thus producing the desired therapeutic effect. 

10 References herein to treatment should be understood to include prophylactic therapy as well as 
treatment of established conditions. 

The present invention also includes within its scope pharmaceutical compositions comprising at least 
one of the compounds of the invention in association with a pharmaceutical ly acceptable carrier or 
15 excipient. 

Compounds of the invention may be administered by any suitable means. In practice compounds of the 
present invention may generally be administered parenterally, topically, rectally, orally or by 
inhalation, especially by the oral route. 

20 

Compositions according to the invention may be prepared according to the customary methods, using 
one or more pharmaceutical ly acceptable adjuvants or excipients. The adjuvants comprise, inter alia, 
diluents, sterile aqueous media and the various non-toxic organic solvents. The compositions may be 
presented in the form of tablets, pills, granules, powders, aqueous solutions or suspensions, injectable 

25 solutions, elixirs or syrups, and can contain one or more agents chosen from the group comprising 
sweeteners, flavourings, colourings, or stabilisers in order to obtain pharmaceutical ly acceptable 
preparations. The choice of vehicle and the content of active substance in the vehicle are generally 
determined in accordance with the solubility and chemical properties of the active compound, the 
particular mode of administration and the provisions to be observed in pharmaceutical practice. For • 

30 example, excipients such as lactose, sodium citrate, calcium carbonate, dicalcium phosphate and 
disintegrating agents such as starch, alginic acids and certain complex silicates combined with 
lubricants such as magnesium stearate, sodium lauryl sulfate and talc may be used for preparing tablets. 
To prepare a capsule, it is advantageous to use lactose and high molecular weight polyethylene glycols. 
When aqueous suspensions are used they can contain emulsifying agents or agents which facilitate 

35 suspension. Diluents such as sucrose, ethanol, polyethylene glycol, propylene glycol, glycerol and 
chloroform or mixtures thereof may also be used. 
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For parenteral administration, emulsions, suspensions or solutions of the products according to the 
invention in vegetable oil, for example sesame oil, groundnut oil or olive oil, or aqueous-organic 
solutions such as water and propylene glycol, injectable organic esters such as ethyl oleate, as well as 
5 sterile aqueous solutions of the pharmaceutical ly acceptable salts, are used. The solutions of the salts 

♦ 

of the products according to the invention are especially useful for administration by intramuscular or 
subcutaneous injection. The aqueous solutions, also comprising solutions of the salts in pure distilled 
water, may be used for intravenous administration with the proviso that their pH is suitably adjusted, 
that they are judiciously buffered and rendered isotonic with a sufficient quantity of glucose or sodium 
10 chloride and that they are sterilised by heating, irradiation or microfiltration. 

For topical administration, gels (water or alcohol based), creams or ointments containing compounds of 
the invention may be used. Compounds of the invention may also be incorporated in a gel or matrix 
base for application in a patch, which would allow a controlled release of compound through the 
15 transdermal barrier. 

i 

For administration by inhalation compounds of the invention may be dissolved or suspended in a 
suitable carrier for use in a nebuliser or a suspension or solution aerosol, or may be absorbed or 
adsorbed onto a suitable solid carrier for use in a dry powder inhaler. 

20 

Solid compositions for rectal administration include suppositories formulated in accordance with 
known methods and containing at least one compound of the invention. 

The percentage of active ingredient in the compositions of the invention may be varied, it being 
25 necessary that it should constitute a proportion such that a suitable dosage shall be obtained. 

Obviously, several unit dosage forms may be administered at about the same time. The dose employed 
will be determined by the physician, and depends upon the desired therapeutic effect, the route of 
administration and the duration of the treatment, and the condition of the patient. In the adult, the 
doses are generally from about 0.001 to about 50, preferably about 0.001 to about 5, mg/kg body 
30 weight per day by inhalation, from about 0.0 1 to about 1 00, preferably 0. 1 to 70, more especially 0.5 to 
10, mg/kg body weight per day by oral administration, and from about 0.001 to about 10, preferably 
0.01 to 1, mg/kg body weight per day by intravenous administration. In each particular case, the doses 
will be determined in accordance with the factors distinctive to the subject to be treated, such as age, 
weight, general state of health and other characteristics which can influence the efficacy of the 
35 medicinal product. 
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The compounds according to the invention may be administered as frequently as necessary in order to 
obtain the desired therapeutic effect. Some patients may respond rapidly to a higher or lpwer dose and 
may find much weaker maintenance doses adequate. For other patients, it may be necessary to have 
long-term treatments at the rate of 1 to 4 doses per day, in accordance with the physiological 
5 requirements of each particular patient. Generally, the active product may be administered orally 1 to 
4 times per day. Of course, for some patients, it will be necessary to prescribe not more than one or 
two doses per day. 



Compounds of the invention may be prepared by the application or adaptation of known methods, by 
10 which is meant methods used heretofore or described in the literature, for example those described by 
RC.Larock in Comprehensive Organic Transformations, VCH publishers, 1989. 

In the reactions described hereinafter it may be necessary to protect reactive functional groups, for 
example hydroxy, amino, imino, thio or carboxy groups, where these are desired in the final product, to 
15 avoid their unwanted participation in the reactions. Conventional protecting groups may be used in 
accordance with standard practice, for examples see T.W. Greene and P.G.M. Wuts in "Protective 
Groups in Organic Chemistry" John Wiley and Sons, 1991. 



Compounds of formula (1) wherein R l , R 2 and R 3 are as hereinbefore defined, and X 1 is N or CH may 
20 be prepared by application or adaptation of the procedures described by Davis et al Tetrahedron, 1992, 
48, page 939-952, for example: 

(i) reaction of compounds of formula (III):- 



25 



30 




(HI) 



wherein R 2 and R 3 are as hereinbefore defined and X 1 is N or CH, with a suitable base, 
such as lithium diisopropylamide (or butyllithium), in an inert solvent, such as 
tetrahydrofuran, and at a temperature from about -26°C; 
(ii) treatment of the resulting anion with nitriles of formula (IV):- 



r!-CN 
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wherein R ' is as defined hereinbefore at a temperature at about -1 5°C to about room 
temperature. 

This procedure is particularly suitable for the preparation of compounds of formula (I) where Rj is 
optionally substituted N-methylindoI-3-yI, R 2 and R 3 are hydrogen and X^ is N or CH. 



Compounds of formula (I) wherein R^ 5 R 2 , R 3 and X* are as hereinbefore defined may also be 
prepared by application or adaptation of the procedure described by Chang and Bag, J.Org.Chem., 
1995, 21, pages 7030-7032, for example reaction of compounds of formula (V)> 



10 




(V) 



wherein R 1 , R 2 , R 3 and X 1 are as hereinbefore defined, and X 2 is a halogen, preferably iodine, atom 
or a triflate group, with a boronic acid of formula (VI):- 

15 R!-B(OH) 2 (VI) 

* 

wherein R^ is as defined hereinbefore. The coupling reaction may conveniently be carried out for 
example in the presence of a complex metal catalyst such as tetrakis(triphenylphosphine)palladium(0) 
and sodium bicarbonate, in aqueous dimethylformamide at a temperature up to reflux temperature. 

20 

Compounds of formula (I) wherein R 2 , R 3 and X 1 are as hereinbefore defined and R' is aryl or 
heteroaryl substituted by -NY 1 Y 2 may be prepared by reaction of the corresponding compounds in 
which R 1 is aryl or heteroaryl substituted by -OSO2CF3 with amines of formula HNY 1 Y 2 . The 
reaction may conveniently be carried out at a temperature at about 200°C in a microwave oven. 

25 

Compounds of formula (I) wherein R 2 R 3 and X 1 are as hereinbefore defined and R 1 is aryl or 
heteroaryl substituted by heteroaryl may be prepared by reaction of the corresponding compounds in 
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which rJ is aryl or heteroaryi substituted by -OSO2CF3 with an heteroaryl boronic acid. The reaction 

may conveniently be carried out in the presence of sodium carbonate solution and 
tetrakis(triphenylphosphine)palladium[0], in an inert solvent, such as dioxane, and at a temperature at 
about 180°C in a microwave oven. 

5 

Compounds of the invention may also be prepared by interconversion of other compounds of the 
invention. 

Thus, for example, compounds of formula (I) containing a carboxy group may be prepared by 
10 hydrolysis of the corresponding esters. The hydrolysis may conveniently be carried out by alkaline 
hydrolysis using a base, such as an alkali metal hydroxide, e.g. lithium hydroxide, or an alkali metal 
carbonate, e.g. potassium carbonate, in the presence of an aqueous/organic solvent mixture, using 
organic solvents such as dioxan, tetrahydrofuran or methanol, at a temperature from about ambient to 
about reflux. The hydrolysis of the esters may also be carried out by acid hydrolysis using an inorganic 
15 acid, such as hydrochloric acid, in the presence of an aqueous/inert organic solvent mixture, using 
organic solvents such as dioxan or tetrahydrofuran, at a temperature from about 50°C to about 80°C. 

As another example compounds of formula (I) containing a carboxy group may be prepared by acid 
catalysed removal of the tert-butyl group of the corresponding ter/-butyl esters using standard reaction 
20 conditions, for example reaction with trifluoroacetic acid at a temperature at about room temperature. 

As another example compounds of formula (I) containing a carboxy group may be prepared by 
hydrogenation of the corresponding benzyl esters. The reaction may be carried out in the presence of 
ammonium formate and a suitable metal catalyst, e.g. palladium, supported on an inert carrier such as 
25 carbon, preferably in a solvent such as methanol or ethanol and at a temperature at about reflux 

temperature. The reaction may alternatively be carried out in the presence of a suitable metal catalyst, 
e.g. platinum or palladium optionally supported on an inert carrier such as carbon, preferably in a 
solvent such as methanol or ethanol. 

30 As another example of the interconversion process, compounds of formula (I) containing a 

-C(=0>NY* Y 2 group may be prepared by coupling compounds of formula (I) containing a carboxy 

group with an amine of formula HNY* Y 2 to give an amide bond using standard peptide coupling 
procedures, for example coupling in the presence of 0-(7-azabenzotriazoM-yl)-l,l,3,3- 
tetramethyluronium hexafluorophosphate and triethylamine (or diisopropylethylamine) in 
35 tetrahydrofuran (or dimethylformamide) at room temperature. The coupling may also be brought about 
by reaction of compounds of formula (I) containing a carboxy group with N-{(dimethylamino)(lH- 
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l,2,3-triazaolo[4,5-b]pyridin-l-yl)methylene}-N-methylmethanam hexafluorophosphate N-oxide 
in the presence of a suitable base, such as diisopropylethylamine, in an inert solvent, such as 
dimethylformamide, and at a temperature at about room temperature, followed by reaction with an 

amine of formula HNY 1 Y 2 (ammonium chloride can be used for the preparation of compounds of 
formula (I) containing a -C(=0)-NH2 group). The coupling may also be brought about by reaction of 

compounds of formula (I) containing a carboxy group with 2-(lH-benzotriazole-l-yl)l, 1,3,3- 
tetramethyluronium hexafluorophosphate, in dry dimethylformamide, followed by reaction with an 
amine of formula HNY 1 Y 2 in the presence of diisopropylethylamine. 

As another example of the interconversion process, compounds of formula (I) containing a -CH2OH 
group may be prepared by the reduction of corresponding compounds of formula (I) containing a -CHO 
or -CO2R 7 (in which R 7 is lower alkyl) group. For example, the reduction may conveniently be 
carried out by means of reaction with lithium aluminium hydride, in an inert solvent, such as 
tetrahydrofuran, and at a temperature from about room temperature to about reflux temperature. 

As another example of the interconversion process, compounds of formula (I) in which R 1 is aryl or 
heteroaryl substituted by -CC^Me may be prepared by: 

(i) treating compounds of formula (I) in which R 1 is aryl or heteroaryl substituted by 
hydroxy, with N-phenyltrifluoromethanesulfonimide in the presence of a suitable base, 
such as triethylamine, in an inert solvent, such as dichloromethane, and at a temperature at 
about -78°C; 

(ii) reaction of the resulting triflate with carbon monoxide in the presence of a suitable 
catalyst (e.g. palladium acetate), l,3-bis(dipheny!phosphino)propane, triethylamine and 
methanol, in an inert solvent, such as dimethylformamide at a pressure of about 1 
atmosphere, and at a temperature at about room temperature. 

This procedure is particularly suitable for the preparation of compounds of formula (I) in which R 1 is 
5-carboxymethyl-N-methyIindol-3-yI. 

♦ 

As another example of the interconversion process, compounds of formula (I) in which R 1 is aryl or 
heteroaryl substituted by -SO2NY 1 Y 2 may be prepared by: 

(i) treating compounds of formula (I) in which R 1 is aryl or heteroaryl substituted by 
hydroxy, with N-phenyltrifluoromethanesulfonimide as described hereinabove; 

(ii) treating the resulting triflate with tertiary-butylmercaptan in the presence of sodium 
tertiary-butoxide, palladium acetate, lithium chloride and R(+)-2,2'- 



WO 03/000688 PCT/GBO 2/02799 

-90- 

bis(diphenylphosphino)-l,r-binaphthyl in an inert solvent, such as toluene, and at a 
temperature at about 1 10-120°C; 

(iii) reaction of the resulting compounds of formula (I) in which R 1 is aryl or heteroaryl 

substituted by -S^u, with trifluoroacetic acid and mercuric acetate, in an inert solvent, 
such as toluene, and at a temperature at about room temperature, followed by treatment 
with hydrogen sulfide; 

(iv) reaction of the resulting compounds of formula (I) in which R 1 is aryl or heteroaryl 
substituted by -SH, with chlorine in aqueous acetic acid at a temperature at about room 
temperature; 

(v) reaction of the resulting compounds of formula (I) in which R* is aryl or heteroaryl 
substituted by -SO2CI, with an amine of formula HNY*Y 2 . 

As another example of the interconversion process, compounds of formula (I) in which R 1 is aryl or 
heteroaryl substituted by aryl (or heteroaryl) may be prepared by treating compounds of formula (I) in 

which R 1 is aryl or heteroaryl substituted by hydroxy with N-phenyltrifluoro-methanesulfonimide as 
described hereinabove followed by reaction of the resulting triflate with an aryl (or heteroaryl) boronic 
acid ester in the presence of a suitable catalyst (e.g. palladium tetrakis(triphenyIphosphine) and 
aqueous sodium bicarbonate, in an inert solvent, such as dimethylformamide, and at a temperature at 
about 120-1 50°C. 

As another example of the interconversion process, compounds of formula (I) in which R^ is aryl or 

heteroaryl substituted -C(=0)CH3 may be prepared by treating compounds of formula (I) in which R' 

is aryl or heteroaryl substituted by hydroxy with N-phenyltrifluoro-methanesulfonimide as described 
hereinabove followed by reaction of the resulting triflate with n-butyl vinyl ether in the presence of a 
suitable catalyst (e.g. palladium acetate), l,3-bis(diphenylphosphino)butane and triethylamine, in an 
inert solvent, such as dimethylformamide, and at a temperature at about 80°C. 

As another example of the interconversion process, compounds of formula (I) containing a 
-C(OH)CH3R 12 (where R 12 is alkyl) group may be prepared by treating compounds of formula (I) 

containing a -C(=0)CH3 group with a Grignard reagent, such as methyl magnesium iodide when R 12 
is methyl, in an inert solvent, such as tetrahydrofuran, and at a temperature at about room temperature. 

another example of the interconversion process, compounds of formula (I) in which R^ is aryl or 
roary I substituted by hydroxy may be prepared by reaction of the corresponding compounds of 
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formula (I) in which R 1 is. aryl or heteroaryl substituted by methoxy with a Lewis acid, such as boron 
tribromide, in an inert solvent, such as dichloromethane and at a temperature from about 0°C to about 

room temperature. Alternatively compounds of formula (I) in which R l is aryl or heteroaryl 
substituted by hydroxy may be prepared by reaction of the corresponding compounds of formula (I) in 

5 which R 1 is aryl or heteroaryl substituted by benzyloxy with iodotrimethylsilane, in an inert solvent, 
such as acetonitrile and at a temperature at about 50°C. 

As another example of the interconversion process, compounds of formula (I) in which R 1 is aryl or 
heteroaryl substituted by -OR (in which R is optionally substituted alkyl, cycloalkyl, cycloalkylalkyl, 
10 heterocycloalkyl or heterocycloalkylalkyl) may be prepared by alkylation the corresponding 

compounds of formula (I) in which R 1 is aryl or heteroaryl substituted by hydroxy, with compounds of 
formula (VII):- 

R-X 3 (VII) 

wherein R is as just hereinbefore defined and X 3 is a halogen, preferably bromo, atom, or a tosyl 
group, using standard alkylation conditions. The alkylation may for example be carried out in the 
presence of a base, such as an alkali metal carbonate (e.g. potassium carbonate or cesium carbonate), 
an alkali metal alkoxide (e.g. potassium tertiary butoxide) or alkali metal hydride (e.g. sodium 
20 hydride), in dimethylformamide, or dimethyl sulfoxide, at a temperature from about 0°C to about 
100°C. 

Alternatively compounds of formula (I) in which R 1 is aryl or heteroaryl substituted by -OR (in which 
R is optionally substituted alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl or heterocycloalkylalkyl) 

25 may be prepared by reaction of the corresponding compounds of formula (I) in which R 1 is aryl or 
heteroaryl substituted by hydroxy with the appropriate alcohol of formula (VIII):- 

R-OH (VDI) 

30 wherein R is as just hereinbefore defined in the presence of a triarylphosphine, such a 

triphenylphosphine, and a dialkyl acetylenedicarboxylate, such as diisopropylacetylenedicarboxylate or 
dimethylacetylenedicarboxylate, in an inert solvent, such as toluene, and at a temperature at about 
room temperature. This procedure is particularly suitable for the preparation of compounds of formula 

(I) in which R 1 is heteroaryl substituted by -OR (in which R is optionally substituted alkyl, cycloalkyl, 
35 cycloalkylalkyl, heterocycloalkyl or heterocycloalkylalkyl). 
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As another example of the interconversion process, compounds of formula (I) in which R 1 is aryl or 
heteroary! substituted by -OR (where R is propyl substituted by hydroxy), may be prepared by reaction 

of the corresponding compounds of formula (I) in which R 1 is aryl or heteroaryl substituted by -OR 
(where R is propenyl) with borane followed by reaction with hydrogen peroxide in the presence of 
sodium hydroxide. This procedure is particularly suitable for the preparation of compounds of formula 
(I) in which R 1 is indolyl substituted by -OCH2CH(CH 3 )OH and -OCH2CH2CH2OR 

As another example of the interconversion process, compounds of formula (I) in which R 1 is aryl or 
heteroaryl substituted by-OR (where R is a 1,3-dihydroxyalkylene group) may be prepared by reaction 

■ 

of the corresponding compounds where R is alkenyl with osmium tetroxide in the presence of 4- 
methyl-morpholine N-oxide. The reaction may conveniently be carried out in an inert solvent, such as 
acetone, and at a temperature at about room temperature. 

As another example of the interconversion process, compounds of formula (la) in which R 9 is alkyl, 

alkenyl, cycloalkyl, heterocycloalkyl, or alkyl substituted by -C(=0)NY ' Y^, -OR 7 , -C(=0)-OR 7 , 

-NY 1 Y 2 may be prepared by alkylation of the corresponding compounds of formula (la) in which R 9 is 
hydrogen, with the appropriate halide of formula (IX):- 

R 9 -X 4 . (IX) 

wherein R 9 is alkyl, alkenyl, cycloalkyl, heterocycloalkyl, or alkyl substituted by -C(=0)NY 1 Y2, 

-OR 7 , -C(=0)-OR 7 , -NYW 2 and X 4 is a halogen, preferably bromine, atom, using standard alkylation 
conditions for example those described hereinbefore. 

As another example of the interconversion process, compounds of formula (I) containing a 

-N(R 6 )-C(=0)-NY 3 Y 4 group in which R 6 and Y 3 are both hydrogen and Y 4 is as hereinbefore 
defined may be prepared by reaction of the corresponding compounds of formula (I) containing an 

amino group with an isocyanate of formula 0=C=NY 4 in an inert solvent, such as tetrahydrofiiran, and 
at a temperature at about room temperature. 

As another example of the interconversion process, compounds of formula (I) containing sulfoxide 
linkages may be prepared by the oxidation of corresponding compounds containing -S- linkages. For 
example, the oxidation may conveniently be carried out by means of reaction with a peroxyacid, e.g. 
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3-chIoroperbenzoic acid, preferably in an inert solvent, e.g. dichloromethane, preferably.at or near 
room temperature, or alternatively by means of potassium hydrogen peroxomonosulfate in a medium 
such as aqueous methanol, buffered to about pH5, at temperatures between about 0°C and room 
temperature. This latter method is preferred for compounds containing an acid-labile group. 

As another example of the interconversion process, compounds of formula (I) containing sulfone 
linkages may be prepared by the oxidation of corresponding compounds containing -S- or sulfoxide 
linkages. For example, the oxidation may conveniently be carried out by means of reaction with a 
peroxyacid, e.g. 3-chloroperbenzoic acid, preferably in an inert solvent, e.g. dichloromethane, 
preferably at or near room temperature. 

As another example of the interconversion process, compounds of formula (I) containing a cyano group 
may be prepared by reaction of the corresponding compounds of formula (I) containing a -C(=0)-NH2 

group with phosphorus pentachloride in the presence of triethylamine. The reaction may conveniently 
15 be carried out in an inert solvent, such as tetrahydrofuran, and at a temperature at about reflux 
temperature. 

As another example of the interconversion process, compounds of formula (I) containing a -C(=0)- 

NH2 group may be prepared by reaction of the corresponding compounds of formula (I) containing a 

* 

20 cyano group with hydrogen peroxide in the presence of sodium hydroxide. The reaction may 
conveniently be carried out in methanol at a temperature at about room temperature. 

As another example of the interconversion process, compounds of formula (I) containing a tetrazolyl 
group may be prepared by reaction of the corresponding compounds of formula (I) containing a cyano 
25 group with azidotributyltin. The reaction may conveniently be carried out in an inert solvent, such as 
toluene, and at a temperature at about reflux temperature. 

a 

As another example of the interconversion process, compounds of formula (I) in which R 2 is a fluoro 

may be prepared by reaction of the corresponding compounds of formula (I) in which R 2 is hydrogen 
30 with methyl magnesium bromide (in an inert solvent, such as tetrahydrofuran, and at a temperature at 
about 0°C) followed by reaction with l-chloromethyl-4-fluoro-l,4-'diazoniabicyclo[2,2,2]octane 
bis(tetrafluoroborate) at a temperature from about 0°C to about reflux temperature. 

As another example of the interconversion process, compounds of formula (I) in which X 1 is 
35 C-NY' Y 2 (wherein Y 1 and Y 2 are as hereinbefore defined and only one of Y 1 and Y 2 represents 
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hydrogen), may be prepared by reaction of the corresponding compounds of formula (I) in which X* is 
halo (e.g.chloro) with an amine of formula HNY 1 Y 2 (wherein Y 1 and Y 2 are as immediately 
hereinbefore defined) in the presence of cesium carbonate and tris-(dibenzylideneacetone)- 
dipalladium(O), in an inert solvent, such as 1,2-dimethoxyethane, and at a temperature at about 80°C. 

As another example of the interconversion process, compounds of formula (I) in which X 1 is C-CN 

may be prepared by reaction of compounds of formula (I) in which X 1 is C-halo, preferably C-Cl, with 
zinc cyanide in the presence of zinc powder, [ri-bis(diphenylphosphino)ferrocene] 
dichloropalladium(II) complex and dichloromethane (catalytic amount) and N,N-dimethylacetamide at 
a temperature at about 1 50°C. 

As another example of the interconversion process, compounds of formula (I) containing a 

-C(=0)-OR 5 group (in which R 5 is as hereinbefore defined) may be prepared by reaction of the 
corresponding compounds of formula (I) containing a -C(=0)-OH group with alcohols of formula 
R 5 -OH. For example when R 5 is ter/-butyl the reaction may conveniently be carried out in the 
presence of l-l-carbonyldiimidazble and l,8-diazabicyclo[5.4.0]undec-7-ene at a temperature at about 
room temperature. 

It will be appreciated that compounds of the present invention may contain asymmetric centres. These 
asymmetric centres may independently be in either the R or S configuration. It will be apparent to 
those skilled in the art that certain compounds of the invention may also exhibit geometrical isomerism. 
It is to be understood that the present invention includes individual geometrical isomers and 
stereoisomers and mixtures thereof, including racemic mixtures, of compounds of formula (I) 
hereinabove. Such isomers can be separated from their mixtures, by the application or adaptation of 
known methods, for example chromatographic techniques and recrystallisation techniques, or they are 
separately prepared from the appropriate isomers of their intermediates. 

According to a further feature of the invention, acid addition salts of the compounds of this invention 
may be prepared by reaction of the free base with the appropriate acid, by the application or adaptation 
of known methods. For example, the acid addition salts of the compounds of this invention may be 
prepared either by dissolving the free base in water or aqueous alcohol solution or other suitable 
solvents containing the appropriate acid and isolating the salt by evaporating the solution, or by 
reacting the free base and acid in an organic solvent, in which case the salt separates directly or can be 
obtained by concentration of the solution. 
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The acid addition salts of the compounds of this invention can be regenerated from the salts by the 
application or adaptation of known methods. Forexample, parent compounds of the invention can be 
regenerated from their acid addition salts by treatment with an alkali, e.g. aqueous sodium bicarbonate 
solution or aqueous ammonia solution. 

Compounds of this invention can be regenerated from their base addition salts by the application or 
adaptation of known methods. For example, parent compounds of the invention can be regenerated 
from their base addition salts by treatment with an acid, e.g. hydrochloric acid. 

Compounds of the present invention may be conveniently prepared, or formed during the process of the 
invention, as solvates (e.g. hydrates). Hydrates of compounds of the present invention may be 
conveniently prepared by recrystallisation from an aqueous/organic solvent mixture, using organic 
solvents such as dioxan, tetrahydrofuran or methanol. 

According to a further feature of the invention, base addition salts of the compounds of this invention 
may be prepared by reaction of the free acid with the appropriate base, by the application or adaptation 
of known methods. For example, the base addition salts of the compounds of this invention may be 
prepared either by dissolving the free acid in water or aqueous alcohol solution or other suitable 
solvents containing the appropriate base and isolating the salt by evaporating the solution, or by 
reacting the free acid and base in an organic solvent, in which case the salt separates directly or can be 
obtained by concentration of the solution. 

* « 

The starting materials and intermediates may be prepared by the application or adaptation of known 
methods, for example methods as described in the Reference Examples or their obvious chemical 
equivalents. 

Compounds of formula (IV) wherein R 1 is as defined hereinbefore may be prepared by reaction of the 
corresponding compounds of formula (1):- 



R^CHO 



0) 



wherein R' is as hereinbefore defined, with hydroxy lamine hydrochloride in an inert solvent, such 
dimethylformamide, and at a temperature at about 150°C. 



as 



Compounds of formula (IV) wherein R 1 is represented by the formula (II):- 
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in which and p are as hereinbefore defined and is alky I, alkenyl, cycloalkyl or alkyl 

5 substituted by -C(=0)NY 1 Y 2 , -OR? -C(=0)-OR 7 , -NY 1 Y 2 5 may be prepared by alkylation of the 

corresponding lH-indoIes of formula (IV) wherein R 1 is represented by the formula (II), in which R 10 

and p are as hereinbefore defined and R^ is hydrogen, with the appropriate (optionally 
substituted)alkyl-, alkenyl- or cycloalkyl-halide using standard alkylation conditions. The alkylation 
may for example be carried out in the presence of a base, such as an alkali metal carbonate, e.g. 
10 potassium carbonate, or alkali metal hydride, e.g. sodium hydride, in an inert solvent, such as 

dimethylformamide or dimethyl sulfoxide, at a temperature from about room temperature to about 
100°C. 

Compounds of formula (IV) wherein R 1 is 5,6,7,8-tetrahydroindolizin-l-yl may be prepared by:- 
15 (i) reaction of piperidine-2-carboxylic acid with formic acid and acetic anhydride at a 

temperature at about room temperature; 
(ii) treatment of the resulting sodium-l-formyl-piperidine-2-carboxylate with 

4-toluenesulfonyI chloride in an inert solvent, such as dichloromethane, and at a 
temperature at about room temperature; 
20 \ (iii) reaction with acrylonitrile in the presence of triethylamine at a temperature at about 

room temperature. 

Compounds of formula (1) wherein R 1 is as defined hereinbefore may be prepared by formylation of 
compounds of formula (2):- 

25 

Rl-H (2) 

wherein R 1 is as defined hereinbefore using standard reaction conditions, for example using a 
Vilsmeier-Haack formylation reaction with phosphorus oxychloride in dimethylformamide. This 
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procedure is particularly suitable for the preparation of compounds of formula (1) where Rl is 
optionally substituted N-methylindol-3-yL 

Compounds of formula (V) wherein r2 r3 an d X* are as hereinbefore defined and X 2 is ^n iodine 
5 atom, may be prepared by iodination of compounds of formula (3):- 




H 



wherein R 2 , R 3 and X 1 are as hereinbefore defined. The iodination reaction may conveniently be 
10 carried out by the application or adaptation of the procedure described by Saulnier and Gribble, 
J.Org.Chem., 1982, 47, 1 982, for example by treatment of compounds of formula (3) with lithium 
diisopropylamide in an inert solvent, such as tetrahydrofuran, and at a temperature at about -78°C, 
followed by reaction of the resulting anion with iodine. This reaction is conveniently carried out with 
the indole NH protected with for example a tosyl group. 

15 

Compounds of formula (3) wherein R 2 , and X* are as hereinbefore defined may be prepared by 
cyclisation of compounds of formula (4):- 




wherein R 2 , R 3 and X* are as hereinbefore defined. The cyclisation reaction may conveniently be 
carried out in the presence of an alkali metal alkoxide, such as sodium ethoxide, in an inert solvent, 
such as ethanol, and at a temperature from about room temperature to about reflux temperature. 
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Compounds of formula (3) wherein R 3 and X 1 are as hereinbefore defined and R 2 is hydrogen may be 
prepared by cyclisation of compounds of formula (5):- 




(5) 



wherein R 3 and X 1 are as hereinbefore defined. The cyclisation reaction may conveniently be carried 
out in the presence of sodamide, in N-methylaniline and at a temperature from about 120°C to about 
200°C. 

Compounds of formula (3) wherein R 3 and X 1 are as hereinbefore defined and R 2 is methyl (or C)_ 

4 alkyl optionally substituted by -Z!r 4 in which Z 1 and R 4 as hereinbefore defined) may be prepared 
by cyclisation of compounds of formula (6):- 




(6) 



H 



wherein R 3 and X 1 are as hereinbefore defined, R 1 1 is hydrogen (or C^alkyl optionally substituted 

t 

by -ZiR 4 in which Z 1 and R 4 as hereinbefore defined) and X 5 represents a halogen, preferably a 
bromine, atom, or a triflate group. The cyclisation may conveniently be carried out in the presence of a 
complex metal catalyst such as tetrakis(triphenylphosphine)palladium(0), a tertiary amine, such as 
triethylamine, and a triarylphosphine, such as triphenylphosphine, in an inert solvent, such as 
dimethylformamide and at a temperature at about 60°C to about 120°C. This procedure is particularly 
suitable for the preparation of compounds of formula (3) wherein R 3 and X 1 are as hereinbefore 
defined, X 1 is N and R 2 is C-CH3. 

Compounds of formula (3) wherein R 3 , R 2 and X 1 are as hereinbefore defined may be prepared by: 
(i) reaction of compounds of formula (7):- 
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(7) 



wherein R 3 and X 1 are as hereinbefore defined and X 6 is a halogen, preferably iodine, 
atom with acetylenes of formula (8)> 



R 2 -C=C-SiMe 3 



(8) 



10 



wherein R 2 is as hereinbefore defined, in the presence of a complex metal catalyst such as 
[l,r-bis(diphenylphosphino)-ferrocene]pal!adium (II) chloride, lithium chloride and 
sodium carbonate, in an inert solvent, such as dimethylformamide, and at a temperature 
up to about 1 00°C. 



15 



(ii) desilylation. 

m 

Compounds of formula (4) wherein R 2 , R 3 and X 1 are as hereinbefore defined may be prepared by 

■ 

reaction of compounds of formula (9):- 




(9) 



wherein R 2 , R 3 and X 1 are as hereinbefore defined with a mixture of formic acid and acetic anhydride. 



Compounds of formula (5) wherein R 3 and X 1 are as hereinbefore defined may be prepared by 
reaction of the corresponding compounds of formula (9) wherein R 3 and X 1 are as hereinbefore 
defined and R 2 is hydrogen with triethylorthoformate, in the presence of an acid catalyst, such as 
hydrogen chloride, in ethanol and at a temperature from about room temperature to about reflux 
temperature. 
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Compounds of formula (6) wherein R 3 , R 1 1 and X 1 are as hereinbefore defined and X 5 is a halogen 

atom may be prepared by alkylation of compounds of formula (7) wherein R 3 , X 1 and X 6 are as 
hereinbefore defined with the appropriate alkenyl halide of formula (10):- 

R ll CH=CH-CH 2 -X 7 (10) 

wherein R 1 1 is as hereinbefore defined and X 7 is a halogen, preferably bromine, atom. The alkylation 
may conveniently be carried out in the presence of an alkali metal hydride, such as sodium hydride, in 
an inert solvent, such as tetrahydrofuran, and at a temperature at about room temperature. 

■ 

Compounds of formula (7) wherein R 3 and X 1 are as hereinbefore defined and X 6 is a bromine atom, 
may be prepared by bromination of compounds of formula (11):- 




wherein R 3 and X 1 are as hereinbefore defined, in dimethylsulfoxide. 

Compounds of formula (7) wherein R 3 and X 1 are as hereinbefore defined and X 5 is an iodine atom, 

may be prepared by iodination of compounds of formula (1 1) wherein R 3 and X* are as hereinbefore 
defined. The iodination may be carried out by the application or adaptation of the method of W-W.Sy, 
Synth.Comm., 1992, 22, pages 3215-3219. 

Compounds of formula (V) wherein R 1 , R 2 , R 3 and X 1 are as hereinbefore defined and X 5 is a triflate 
group may be prepared by reaction of compounds of formula (12):- 




wherein R 2 R 3 and X 1 are as hereinbefore defined, with triflic anhydride in the presence of Hunigs 
base, in an inert solvent„.such as dichloromethane, and at a temperature at about 0°C. This reaction is 
conveniently carried out with the indole NH protected with for example a tosyl group. 

Compounds of formula (12) wherein R 2 , R 3 and X 1 are as hereinbefore defined may be prepared by 
reaction of compounds of formula (13):- 







V 


\ 

H 



CHO 



(13) 



wherein R 3 and X 1 are as hereinbefore defined with meta-chloroperbenzoic acid, in an inert solvent, 
such as dichloromethane, and at a temperature at about 5°C. This reaction is conveniently carried out 
with the indole NH protected with for example a tosyl group. 



Compounds of formula (13) wherein R 3 and X 1 are as hereinbefore defined may be prepared by 
reaction of compounds of formula (14):- 



R 3 T 




V 1 


\ 

B 



(14) 



WO 03/000688 PCT/GB02/02799 

» «. 

-102- 

wherein R 3 and X 1 are as hereinbefore defined with lithium diisopropylamide, in an inert solvent, such 
as tetrahydrofiiran, followed by reaction with dimethylformamide and at a temperature at about -78°C. 

* 

This reaction is conveniently carried out with the indole NH protected with for example a tosyl group. 

Compounds of formula (14) wherein R 3 and X 1 are as hereinbefore defined may be prepared by 
reaction of compounds of formula (7) wherein R 3 and X 1 are as hereinbefore defined and X 6 is iodo, 
with trimethylsilylacetylene in the presence of a complex metal catalyst such as [ 1,1'- 
bis(diphenylphosphino)-ferrocene]palladium (II) chloride, followed by desilylation. 

Compounds of formula (14) wherein R 3 is as hereinbefore defined and X 1 is C-Z 2 R (in which Z 2 is O 
and R is alkyl) may be prepared by reaction of compounds of formula (14) wherein R 3 is as 
hereinbefore defined and X 1 is C-halo, preferably C-Cl, with an alcohol of formula R-OH in the, 
presence of an alkali metal hydroxide, such as sodium hydroxide. The reaction is conveniently carried 
out under pressure and at a temperature at about 170°C. 

Compounds of formula (14) wherein R 3 is as hereinbefore defined and X 1 is C-OH may be prepared 
by reaction of compounds of formula (14) wherein R 3 is as hereinbefore defined and X 1 is C-halo, 
preferably C-Cl, with an aqueous alkali metal hydroxide solution, such as sodium hydroxide solution. 
The reaction is conveniently carried out under pressure and at a temperature at about 180°C. 

* 

Compounds of formula (14) wherein R 3 is as hereinbefore defined and X 1 is C-Cl may be prepared by 
oxidation of compounds of formula (14) wherein R 3 is as hereinbefore defined and X 1 is C-H with 
3-chloroperbenzoic acid, in an inert solvent, such as dichloromethane, and at a temperature at about 
0°C followed by reaction of the resulting pyrroIo[2,3-b]pyridine N-oxide with phosphorus oxychloride 
at reflux. 

Compounds of formula (14) wherein R 3 is as hereinbefore defined and X 1 is C-C(=0)-OR 5 group (in 
which R 5 is as hereinbefore defined) may be prepared by reaction of the corresponding compounds of 
formula (I) containing a -C(=0)-OH group with alcohols of formula R 5 -OH. For example when R 5 is 
ter/-butyl the reaction may conveniently be carried out in the presence of l-l'-carbonyldiimidazole and 
l,8-diazabicyclo[5.4.0]undec-7-ene at a temperature at about room temperature. 



WO 03/000688 



PCT/GB02/02799 



-103- 



Compounds of formula (14) wherein R 3 is as hereinbefore defined and X 1 is C-heteroaryl (for example 
CH, 

C <\ I ) may be prepared by reaction of compounds of formula (16):- 
CH„ 



0SO 2 CF 3 




\ 
H 



(16) 



10 



in which Ry is as hereinbefore defined with the appropriate heteroaryl boronic acid (for example 3,5- 
dimethyIisoxazole-4-boronic acid) in the presence of tetrakis(triphenylphosphine)palladium(0) and 
aqueous sodium bicarbonate. The reaction may conveniently be carried out in dimethylformamide at a 
temperature at about 1 1 0°C. 

■ 

Compounds of formula (VI) wherein R* is as defined hereinbefore may be prepared by:- 
reaction of compounds of formula (15):- 



R*-X 8 (15) 

15 

wherein R 1 is as defined hereinbefore and X 8 is a halogen, preferably bromine, atom, in the presence 
of tributylborate, with a suitable base, such as butyllithium, in an inert solvent, such as tetrahydrofuran, 
and at a temperature at about -100°C. 

20 Compounds of formula (VI) wherein Rl is as defined hereinbefore may also be prepared by treatment 

of compounds of formula (15), wherein R 1 is as defined hereinbefore and X 8 is a -HgOAc group, with 
borane, in an inert solvent, such as tetrahydrofuran, and at a temperature at about room temperature. 

Compounds of formula (15) wherein R 1 is optionally substituted indol-3-yI and X 8 is a bromine atom 
25 may be prepared by reaction of optionally substituted indoles with bromine in an inert solvent, such as 
dimethylformamide, and at a temperature at about room temperature. 
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Compounds of formula (13) wherein R 1 is optionally substituted indol-3-yl and X 8 is a -HgOAc group 
may be prepared by reaction of optionally substituted indolines with mercuric acetate in glacial acetic 
acid at a temperature at about room temperature. 

The present invention is further exemplified but not limited by the following illustrative Examples and 
Reference Examples. 

400M Hz *H nuclear magnetic resonance spectra (NMR) were recorded on a Varian Unity INOVA 
machine. In the nuclear magnetic resonance spectra (NMR) the chemical shifts (8) are expressed in 
ppm relative to tetramethylsilane. Abbreviations have the following significances: s = singlet; d = 
doublet; t = triplet; m = multiplet; q = quartet; dd = doublet of doublets; ddd = doublet of double 
doublets. 

High Pressure Liquid Chromatography - Mass Spectrometry (LC-MS) conditions for determination of 
retention times (Rj) were as follows:- 

METHOD A: YMC ODS-A HPLC column (50mm x 4mm) operated under gradient elution conditions 
with mixtures of water and acetonitrile, (A) 95:5 and (B) 5:95, containing 0.1% formic acid as the 
mobile phase gradient (0.00 minutes, 95%A:5%B; linear gradient to 100% B at 2 minutes; then hold 
until 3.4 minutes); flow rate 2ml/minute with approximately 200jil/minute split to the Mass 
Spectrometer; injection volume 10-40|il; in line Diode Array (220-450nm), in line Evaporative light 
scattering (ELS) detection ELS - temperature 50°C, Gain 8 - 1 .8ml/minute; Source temperature 150°C; 
METHOD B: 3 micron Luna CI 8 (2) HPLC column (30mm x 4.6mm) operated under gradient elution 
conditions with mixtures of (A) water containing 0.1% trifluoroacetic acid and (B) acetonitrile 
containing 0.1% trifluoroacetic acid as the mobile phase gradient : 0.00 minutes, 95%A:5%B; 0.50 
minutes, 95%A:5%B; 4.50 minutes, 5%A:95%B; 5.00 minutes, 5%A:95%B; 5.50 minutes, 
95%A:5%B; flow rate 2ml/minute with approximately 200|nl/minute split to the Mass Spectrometer; 
injection volume 10-40|li1; in line Diode Array (220-450nm), in line Evaporative light scattering (ELS) 
detection ELS - temperature 50°C, Gain 8 - 1.8ml/minute; Source temperature 150°C. 
METHOD C: LC-MS analyses were conducted on a Micromass instrument model LCT linked to an HP 
1 100 model instrument. Compound abundance were detected using an HP model G1315A photodiode 
array detector in the 200-600 nm wavelength range and a Sedex model 65 evaporative light scattering 
detector. Mass spectra were acquired in the 1 80 to 800 range. Data were analysed using the Micromass 
MassLynx software. Separation were carried out on a Hypersil BDS CI 8, 3 \im particle size column 
(50 x 4.6 mm) eluted by a linear gradient of 5 to 90% acetonitrile containing 0.05% (v/v) 
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trifluoroacetic acid in water containing 0.05% (v/v) trifluoroacetic acid in 3.5 minutes at a flow rate of 
1 ml/minute. The total runtime including column reequilibration was 7 minutes. 
METHOD D: Hypersil BDS C-18 column (4.6 mm x 50 mm) reverse phase operated under gradient 
elution conditions with mixtures of (A) water containing 0.05% trifluoroacetic acid and (B) acetonitrile 
containing 0.05% trifluoroacetic acid as the mobile phase gradient : (0.00 minutes 100%A:0%B; linear 
gradient to 100% B at 2 minutes; then hold until 3.5 minutes); flow rate lmL/minute with 
approximately 0.25mL/minute split to the Mass Spectrometer; injection volume 10 ^L; Hewlett 
Packard Model HP 1 100 Series UV detector wavelength 200nm; Evaporative light scattering (ELS) 
detection - temperature 46°C, nitrogen pressure 4bar. 

High Pressure Liquid Chromatography - Mass Spectrometry (LC-MS) triggered purification conditions 
were as follows:- 

Compounds were purified by LC/MS using a Waters FractionLynx system composed of a Waters 
model 600 gradient pump, a Waters model 5 1 5 regeneration pump, a Waters Reagent Manager make- 
up pump, a Waters model 2700 autoinjector, two Rheodyne model LabPro switches, a Waters model 
996 photodiode 1/1000 of the flow was mixed with methanol (0.5 ml/minute flow rate) and sent to the 
detectors, this flow was split again 3 A of the flow was sent to the photodiode array detector and V* to the 
mass spectrometer; the rest of the output of the column (999/1 000) was sent to the fraction collector 
were flow was directed normally to waste unless expected mass signal was detected by the 
FractionLynx software. The FractionLynx software was supplied with molecular formulas of expected 
compounds and triggered the collection of compounds when mass signal corresponding to [M+H] + and 

■ 

[M+Na] + are detected. In certain cases (depending on analytical LC-MS result, when [M+2H] ++ was 
detected as an intense ion) the FractionLynx software was additionally supplied with calculated half 
molecular weight (MW/2), in these conditions collection was also triggered when mass signal 

corresponding to [M+2H] ++ and [M+Na+H]* 4 * are detected. Compounds were collected in tarred glass 
tubes. After collection, solvent was evaporated in a Jouan model RC 10.10 centrifuge evaporator or a 
Genevac model HT8 centrifuge evaporator and the amount of compound was determined by weighing 
of the tubes after solvent evaporation. Array detector, a Waters model ZMD mass spectrometer and a 
Gilson model 204 fraction collector. The Waters FractionLynx software controlled the instrument. 
Separation were conducted alternatively on two Waters Symmetry columns (Cjg, 5jiM, 19 x 50 mm, 

catalogue number 1 860002 10), one column was under regeneration by a 95/5 (v/v) water/acetonitrile 
mixture containing 0.07% trifluoroacetic acid (v/v) while the other one is separating. Columns were 
eluted by a linear gradient of acetonitrile containing 0.07% (v/v) trifluoroacetic acid in water 

* 

containing 0.07% (v/v) trifluoroacetic acid, from 5 to 95% (v/v) in 8 minutes at a flow rate of 10 
ml/minute. At the output of the separating column the flow was split to the 1/1000 ratio using a LC 
Packing AccuRate splitter. 
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The high pressure liquid chromatography retention times (HPLC: Rj values) were determined by:- (i) 
Method A 5 CI 8 Phenomenex (150 x 4.6mm) column using gradient elution with a mixture of 
acetonitrile and water with 0.1% trifluoroacetic acid as the mobile phase (0-1 minute 5% acetonitrile; 
1-12 minutes ramp up to 95% acetonitrile; 12-14.95 minutes 95% acetonitrile; 14.95-15 minutes 0% 
acetonitrile); or Method B, YMC ODS-AQ (2 X 50mm) column using gradient elution with a mixtures 
of acetonitrile and water with 0.1% formic acid as the mobile phase [95/5/0.1% (A) to 5/95/0.1% (B)] 
and a flow rate of 0.4 mL/minute); or Method C, 3 micron BDS CI 8 Hypersil (50 x 4.6 mm) using 
gradient elution with a mixture of acetonitrile and water with 0.1% formic acid as the mobile phase 
(95 / 5 / 0. 1 %, water / acetonitrile / formic acid for 0. 1 minute linear gradient to 5 / 95 / 0. 1 %, water / 
acetonitrile / formic acid at 2 minutes and hold until 3.5 minutes). 

The thin layer chromatography (TLC) Rp values were determined using Merck silica plates. 

r 

t 

EXAMPLE 1 

(a) 6-r5-Methoxv-l-methvl-l H-indol-3-vlV5H-Dvrrolor2,3-blDvrazine. A1-B1-C1, the product of 
the combination of group Al in Table 1 and Bl in Table 2 and CI in Table 3:- 




A stirred solution of diisopropylamine (59.9 mL) in tetrahydrofuran (1400 mL), at -15°C and under 
nitrogen, was treated with a solution of n-butyllithium in hexanes (131 mL, 1 .6M) over 25 minutes, 
whilst maintaining the temperature below -10°C. After stirring for 30 minutes the mixture was treated 
with methylpyrazine (26.8g) over 15 minutes, then stirred for 1 hour and then treated with a solution of 
5-methoxy-l-methyl-lH-indole-3-carbonitrile [53g, Reference Example 1(a)] in tetrahydrofuran (600 
mL) over 1 hour, keeping the temperature below -10°C. The reaction mixture was allowed to warm to 
room temperature over 2 hours, then stood overnight and then treated with water (100 mL). The 
tetrahydrofuran was removed in vacuo and the resultant mixture was partitioned between ethyl acetate 
(500 mL) and water (200 mL). The two layers were separated, and the aqueous layer was extracted 
with ethyl acetate (200 mL). The combined organics were washed with water (500 mL) then 
evaporated. The residue was subjected to flash chromatography on silica eluting with a mixture of 
dichloromethane and methanol (19: 1, v/v) to give the title compound (19.4g) as a grey solid, m.p. 270- 
272°C. MS: 279(MH+). 



WO 03/000688 PCT/GB02/02799 

-107- 

(b) 6-( 1 -methyl- lH-indol-3-vlV5H-pvrrQlQ[2 J>b1pvrazine . a 1 -B 1 -C46, the product of the 
combination of group Al in Table ! and Bl in Table 2 and C46 in Table 3:- 




By proceeding in a manner similar to Example 1(a) above but using l-methyl-indole-3-carbonitrile 
[Reference Example 2(b)], there was prepared 6-(l-methvMH-indol-3-vlV5H-pvrrolor2J>blDvrazine 
as a yellow solid, m.p. 264-266°C. [Elemental analysis:- C, 72.34; H, 4.68; N, 22.28%. Calculated for 
C 15 H 12 N 4 : - C, 72.56; H, 4.87; N, 22.57%]. 



(c) 6-(3-bromophenvlV5H-p vrrolor2>3-blpvrazine . A1-B91, the product of the combination of 
group Al in Table 1 and B91 in Table 2:- 




Br 



By proceeding in a manner similar to Example 1(a) above but using 3-bromobenzonitriIe, there was 
prepared 6-(3-bromophenvn-5H-pvrrolor2J-b1pvrazine as a colourless solid, m.p. 247-249°C. MS: 
276(MH + ). 

(<0 7-iso-propvl-6-phenvl-5H-pvrrolor2.3-b1pvra2ine. A61-B1 00, the product of the combination 
of group Al in Table 1 and B 100 in Table 2:- 



CHMe. 




By proceeding in a manner similar to Example 1(a) above but using 2-isobutylpyrazine and 
benzonitrile, there was prepared 7-iso-propvl-6-phenvl-5H>pvrrolor2.3-b1pvrazine as a colourless solid, 
m.p. 216-21 8°C. MS: 238(MH+). 

( e ) 6-(4-bromophenvn-5H-pvrrolor2.3-b]p vrazine. A1-B90, the product of the combination of 
group A 1 in Table 1 and B90 in Table 2:- 
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H 



By proceeding in a manner similar to Example 1(a) above but using 4-bromobenzonitrile, there was 
prepared 6-(4-bromophenvlV5H-p vrrolor2,3-b1p vrazine as a colourless solid, m.p. 326-329°C. MS: 
276(MH+). 

(Q 6-f4-rL31dioxan-2-vl-Dhen vlV5H-pvrrolor2.3-b1p vrazine. A1-B87, the product of the 
combination of group Al in Table 1 and B87 in Table 2:- 

H 

By proceeding in a manner similar to Example 1(a) above but using 2-(4-cyanophenyl)-l,3-dioxane 
(prepared according to the procedure described in US patent application No. 5750723 for example 3a), 
there was prepared 6-(4-f 1 .31dioxan-2-vl-phen vl V5H-pvrrolor2.3-blDvrazine as a yellow solid, m.p. 
288-289°C. TLC: Rp = 0.34 (ethyl acetate/pentane : 1/1). 

(g) 6-(3-ri.31dioxan-2-vl-Dhe nvn-5H-pvrrolor2.3-blp vrazine. A 1 -B 8 8, the product of the 
combination of group A 1 in Table 1 and B88 in Table 2:- 




H 

By proceeding in a manner similar to Example 1(a) above but using 2-(3-cyanophenyl)-l,3-dioxane 
(prepared according to the procedure described in US patent application No. 5750723 for example 3a), 
there was prepared 6-(3-f 1 ,31dioxan-2-vl-phen ylVSH-Dvrrolor2.3-b1pvrazine as a yellow solid, m.p. 
205-206°C. [Elemental analysis:-' C, 68.28; H, 5.46; N, 1 5.02%. Calculated for C 1 6 H] 5N3O2:- C, 
68.31; H, 5.37; N, 14.94%]. 



( h ) 2-f5H-pyrrolor2.3-b1pvrazi n-6-vn-q uinnline l A1-B103, the product of the combination of 
group Al in Table 1 and B 103 in Table 2:- 
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H 

By proceeding in a manner similar to Example 1(a) above but using 2-quinolinecarbonitrile, there was 
prepared 2-f5H-pyrrolor2J-b1pvra zin-6-vlVq uinn1ine as a pale yellow solid, m.p. 293-295°C. MS: 
247(MH + ). [Elemental analysis:- C, 72.76; H, 3.82; N,22.56%. Calculated for C 16 H 15 N 3 02:- C, 
73.16; H, 4.09; N, 22.56%]. 

(0 3-(5H-pyrrolor2,3-b1pvrazin-6-vn-isoquinQline- A1-B104, the product of the combination of 
group Al in Table 1 and B 104 in Table 2:- 




By proceeding in a manner similar to Example 1(a) above but using 3-isoquinolinecarbonitrile, there 
was prepared 3-f 5H-pvrrolor2.3 -bl pvra zin-6-vn-isoq ui no line as a green solid, m.p. 281-285°C. MS: 
247(MH + ). 

(j) 6-r 1 -methyl- 1 H-indol-5-v n-5H-pvrrolor2.3-b1pvrazine. A 1 -B65, the product of the 
combination of group A 1 in Table I and B65 in Table 2:- 




By proceeding in a manner similar to Example 1(a) above but using 1 -methyl- lH-indole-5-carbonitrile 
[Reference Example 2(c)], there was prepared 6-ri-methvl-lH-indol-S-vl1-5H-pvrrolor2.3-b1pvra7Jne 
as a yellow solid, m.p. 260-265°C. MS: 249(MH + ). 



( k ) 6-(5-methoxv- 1 -methvl- 1 H -indol-3-vn-2-methvl-5H-pvrrolor2.3-b]p vrazine. A64-B 1 -C 1 , the 
product of the combination of group A64 in Table 1 and Bl in Table 2 and CI in Table 3:- 
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R 



By proceeding in a manner similar to Example 1(a) above but using 2,6-dimethylpyrazine, there was 
prepared 6-(5-methoxv-l-methvl-l H-indol-3-vn-2-methvl-5H-ovrrolor2.3-blDvra2ine as a yellow solid, 
MS: 293(MH+). *H NMR [(CD 3 ) 2 SO]: 5 12.2-12.3 (1H, broad s); 8.54, 8.56 (each 1H, s); 7.50 (1H, 

d, J=8.9 Hz); 7.47 (1H, d, J=2.4 Hz); 6.96 (1H, dd, J=8.9 and 2.4 Hz); 6.91 (1H, s); 3.91, 3.87 and 
2.57(each 3H, s). 

(0 3-methvl-6-fl-methvNlH-indoU3-vlV5H-pvrrolof23-b1pvra2ine, A66-B 1 -C 1 , the product of 
the combination of group A66 in Table 1 and Bl in Table 2 and CI in Table 3:- 




By proceeding in a manner similar to Example 1(a) above but using 2,5-dimethylpyrazine and 
l-methyl-lH-indole-3-carbonitriIe [Reference Example 2(c)], there was prepared 3-methvl-6~n- 

methvl-lH-indol-3-vlV5 H-pvrrolor2.3-b1pvrazine as a yellow solid, m.p. 170-175°C. MS: 263(MH+). 

(m) 6-(l-benzvl>5-methoxv-lH-indol-3-vlV5H-pvrrolor2.3-b1pvrazine, A 1 -B24-C 1 , the product of 
the combination of group Al in Table 1 and B24 in Table 2 and CI in Table 3:- 



MeO 




H 



By proceeding in a manner similar to Example 1(a) above but using l-benzyl-5-methoxy-lH-indole-3- 
carbonitrile [Reference Example 2(g)], there was prepared 6-(l-benzvl-5-methoxv-lH-indolO-vlV5H- 
pYrrolof2 1 3^b1pYrazine as a yellow solid, m.p. 240-244°C. TLC: Rp = 0.5 (dichloromethane/methanol : 
19/1). 
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(n) 6-n-methvl-lH-pvrrol-3-v lV5H-pvrrQlor2J-b1pvrazine. A1-B54, the product of the 
combination of group Al in Table 1 and B54 in Table 2> 

H 

By proceeding in a manner similar to Example 1(a) above but using l-methyI-lH-pyrrole-3-carbonitrile 
[Reference Example 2(i)], there was prepared 6-( 1 -methyl- 1 H-pvrrol-3-vlV5H-pvrrolor2.3-b1pyrazine 
as a yellow solid, m.p. 211-213°C. MS: 199(MH + ). 

(o) 6-(l-methvl-lH-pvrrol-2-vlV5H-pvrrolor2.3-blpvrazine. A1-B53, the product of the 
combination of group Al in Table 1 and B53 in Table 2:- 

Ci>x> 

H 

By proceeding in a manner similar to Example 1(a) above but using l-methyl 7 lH-pyrrole-2-carbonitrile 
[Reference Example 2(j)], there was prepared 6-( 1 -methyl- 1 H-pyrrol-2-vl)-SH-pvrrolor2.3-blpvrazine 
as a yellow solid, m.p. 208-209°C. MS: 199CMH+). 

(p) 6-indoli2in-l-vN5H-pvrrolor23-b1pvrazine. A1-B40-C46, the product of the combination of 
group Al in Table 1 and B40 in Table 2 and C46 in Table 3:- 




H 



By proceeding in a manner similar to Example 1(a) above but using indolizine-l-carbonitrile 
[Reference Example 5], there was prepared 6-indolizin-l>vl-5H-pvrrolor2J-b1pvrazine as a yellow 
solid, m.p. 224-225°C (with decomposition). MS: 235(MH + ). 

* 

(q) 6-(3-methvl- indolizin-1-vlV5H-pvrrolor2.3-b1pvrazine. A1-B41-C46, the product of the 
combination of group A 1 in Table 1 and B41 in Table 2 and C46 in Table 3:- 
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By proceeding in a manner similar to Example 1(a) above but using 3-methyl-indolizine-l-carbonitrile 
[Reference Example 6], there was prepared 6-r3~methvl-indolizin-l-vlV5H>pvrTolor23-blp vrazine as a 
yellow solid, m.p. 233-235°C (with decomposition). MS: 249(MH+). 

(r) 6-(l -methvl-2-phenvl-l H-pvrrol-4>vn-5H-pvrroIof23-b1pvrazine. A 1 -B52, the product of the 
combination of group Al in Table 1 and B52 in Table 2:- 




H 



By proceeding in a manner similar to Example 1(a) above but using l-methyl-5-phenyl-lH-pyrrole-3- 
carbonitrile [Reference Example 2(k)], there was prepared 6-f 1 -methvl-2-phenvl-l H-pvrrol-4-vlV5H- 
pvrrolor2.3-b1pvrazine as a yellow solid, m.p. 221-222°C (with decomposition). MS: 275(MH + ). 

(s) 6-(5,6J,8-tetrahvdro-indolizin-l-vlV5H-pvrrolor2J-b]pvrazine. A I -Bl 1 1, the product of the 
combination of group Al in Table 1 and Bl 1 1 in Table 2:- 




H 



By proceeding in a manner similar to Example 1(a) above but using 5,6,7,8-tetrahydro-indolizine-l- 
carbonitrile [Reference Example 8], there was prepared 6-(5,6.7,8-tetrahvdroMndolizin-l-vlV5H> 
pyrrolor23-b1pvrazine as a yellow solid, m.p. 236-238°C (with decomposition). MS: 239(MH+). 




(*) 6-furan*3-vl -5H-pyrrolor2J-b1pvra2ine , A 1 -B 1 07, the product of the combination of group A 1 
in Table 1 and B 107 in Table 2> 
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By proceeding in a manner similar to Example 1(a) above but using 3-furonitriIe there was prepared 
6-furan-3-vl-5H-pvrrolor2.3-blDvrazine as an orange solid. MS: 1 86.79(MH + ). TLC: Rp = 0.45 
(dichloromethane/methanol : 19/1). 

00 dimethvl-r4-f5H-Dvrrolof2. 3.blDvrazin-6-vn.Dhenvn-amine. A1-B61 , the product of the 
combination of group Al in Table 1 and B61 in Table 2:- 




By proceeding in a manner similar to Example 1(a) above but using 4-N,N-dimethylaminobenzonitrile, 
there was prepared dimethyl-l" 4-f 5H-pvrrolor2.3 -b1pyrazin-6-vn-phenvn-amine as a yellow solid, m.p. 
297-298°C. MS: 239(MH + ). 

■ 

00 6-(5-methoxv-l-methvl-lH- indol-3-vlV7-methvl-5H-pviTolor2.3-b1 P vrazine. A29-B 1 -C 1 , the 
product of the combination of group A29 in Table 1 and B 1 in Table 2 and CI in Table 3:- 




By proceeding in a similar manner to Example 1(a) but using ethylpyrazine there was prepared 
6-(5-me thoxY-l -methyl- 1 H-indol-3-vlV7-methvl-5H-pvrrolor2.3-b1p vrazine as a yellow solid, m.p. 
243-244°C. HPLC (METHOD A): R T = 6.73 minutes. 



( w ) 6-(4-ter/-butylphenvlV5H-pvrrolor2.3-h1pvra7.ine. A 1 -B55, the product of the combination of 
group Al in Table 1 and B55 in Table 2:- 

-N. 



H 

By proceeding in a manner similar to Example 1 (a) above but using 4-tert-butylbenzonitrile, there was 
P re P a red 6-(4-ferr-butvlphenvlV5H- pvrrolof 2 1 3-h]p Y r a 7inft as a yellow solid. LC-MS: Method B: R T = 

3.29 minutes, 252(MH + ). 
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(x) 6-('4-/e/-/-butvlphenvn-7-me thvl-5H-p vrrol or2.3-b1pvrazine. A29-B55, the product of the 
combination of group A29 in Table 1 and B55 in Table 2:- 



H 

5 By proceeding in a manner similar to Example 1 (a) above but using 2-ethylpyrazine and 4-tert- 

butylbenzonitrile, there was prepared 6-(4-fer/-butvlphenvn-7-methvl-SH-pvrrolor2.3-b1pvrazine as a 
yellow solid, m.p. 213-214°C. MS: 266(MH + ). 

(y) 6-(3,4-dimethoxvphenvn-5H-pvrrolor2.3-b1pvrazine. A1-B71, the product of the combination 
10 of group Al in Table 1 and B71 in Table 2:- 



O— 




By proceeding in a manner similar to Example 1 (a) above but using 3,4-dimethoxy-benzonitrile, there 
was prepared 6-(3.4-dimethoxvphenvl V5H-pvrrolor2J-b1pvrazine as a yellow/orange solid, m.p. 212- 
15 214°C. MS: 256(MH+). 

■ 

00 6-(4-aminophenvlV7-met hvl-5H-pvrrolor2.3-b1p vrazine. A29-B79, the product of the 
combination of group A29 in Table 1 and B79 in Table 2:- 




By proceeding in a manner similar to Example 1 (a) above but using 2-ethylpyrazine and 
4-aminobenzonitrile, there was prepared 6-f4-aminophenvn-7-methvl-5H-pvrrolor2J-b1pvrazine as a 
brown solid, m.p. 330-332°C. MS: 225(MH + ). 



25 ( aa ) 6-r4-fl-methvnethoxvphenvn-5H-pvrrol 0 r2.3-blpvrazine. A 1 -B63, the product of the 

combination of group Al in Table 1 and B63 in Table 2:- 
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H 



By proceeding in a manner similar to Example 1(a) above but using 4-(i-methyl)-ethoxybenzonitriIe 
[Reference Example 5 1], there was prepared 6-r4-n-methvnethoxvphenvn-5H-pyrrolor2.3-blpvrazine 
as a yellow solid. MS : 254(MH + ). HPLC (METHOD B): R x = 1 .64 minutes. 

■ 

(ab) 6- (lH-l-methvl-2-rmethv^ A1-B11Q T the 

product of the combination of group Al in Table 1 and Bl 10 in Table 2:- 



By proceeding in a manner similar to Example 1(a) above but using lH-5-cyano-l-methyl-2- 

♦ 

(methylthio)imidazole [Reference Example 52], there was prepared 6-(lH-l-methvl-2- 
(methvlthio Mmida2ol-5-vl')-5H-Pvrrolor2.3-b1pvrazme as a yellow solid, m.p. 230°C. MS : 246(MH + ). 

(ac) 6-f 1-methvl- l H-indazol-3-vn-5H-pvrrolor2.3-b1pvrazine. A1-B21, the product of the 
combination of group A 1 in Table 1 and B21 in Table 2:- 



H 

By proceeding in a manner similar to Example 1 (a) above but using 3-cyano-l -methyl- lH-indazole 
[Reference Example 56(a)], there was prepared 6-f 1 -methvl- 1 H-indazol-3-vlV5H-pvrrQlnf 2,3- 

bbvrazine as a vellow solid. MS: 250(MH + ), 248(MH"). ! HNMR [(CD3)2SO]: 8 12.5-12.6 (1H, 

broad s); 8.38 (1H, d, J=2.4 Hz); 8.24 (d, 1H, J=7.9 Hz); 8.21 (s, 1H, J=2.4 Hz); 7.76 (d, 1H, J=8.1 
Hz); 7.48 (t, 1H); 7.32 (t, 1H); 7.29 (s, 1H); 4.18 (s, 3H). 

(ad) 6-(l-methvl-4>phenvl-lH-pvrrol>3-vlV5H-pvrrolor2J-b1pyrazine. A1-B43, the product of the 
combination of group Al in Table 1 and B43 in Table 2:- 




H 
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By proceeding in a manner similar to Example 1 (a) above but using 3-cyano-l-methyl-4-phenyl-lH- 
pyrrole [Reference Example 56(b)], there was prepared 6-C1 -methvl-4-phenvl-l H-pvrrol-3-vn-SH- 
pvrrolo[2,3-b]pYrazine as a solid, m.p. 195°C (with decomposition). MS: 275(MH + ). 

( ae ) 6-(4-fluorophenvn-5H-pvrr olor2.3-b1pvrazine. A 1 -B89, the product of the combination of 
group Al in Table 1 and B89 in Table 2:- 



By proceeding in a manner similar to Example 1 (a) above but using 4-fluorobenzonitrile, there was 
prepared 6-(4-fluorophenvlV5H-pv rrolor2.3-b1p vrazine as an off-white solid. ^HNMR [(CD 3 ) 2 SO]: 5 
12.3 (s, 1H) 8.4 (d, 1H), 8.2 (d, 1H), 8.05 (d, 2H), 7.4 (d, 2H), 7.2 (s, 1H). MS: 213(MH+). 

( af ) 6-(4-methoxyphenvn-5H-pvrrolor2.3-b1pvrazine. A 1 -B77, the product of the combination of 
group Al in Table 1 and B77 in Table 2:- 

-N. 




N N > ' 



By proceeding in a manner similar to Example 1 (a) above but using 4-methoxy-benzonitrile, there was 
prepared 6-(4-methoxvphenvlV5H- pviTolor2.3-hlp vrazine as an off-white solid, m.p. 244-246°C. MS: 
225(MH + ). 

i 

(ag) 6-r4-(terf-butvn P henvn-7-(prop-l-envlV 5 H-pvrrolor2.3-blpvrazine . A43-B55, the product of 
the combination of group A43 in Table 1 and B55 in Table 2:- 
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By proceeding in a manner similar to Example 1 (a) above but using 4-(fer/iary-butyl)benzonitrile and 

* • 

4-(pyrazinyl)-l-butene [Reference Example 59] there was prepared 644-(tert-butvl > lphenvl1-7-(prop- 1 - 
envlV 5H-pvrrolor23-b1pvrazine as a yellow solid, m.p. 207-208°C. MS: 292CMH 4 " ). 

(ah) 6-(4-methvlthiophenvn-5H-pvrrolor2.3-blpvrazine. A1-B92, the product of the combination of 
group Al in Table 1 and B92 in Table 2:- 




By proceeding in a manner similar to Example 1 (a) above but using 4-(methylthio)benzonitrile there 
10 was prepared 6-f4-methvlthiophehvlV5H-pvrrolor2,3-b1pvrazine as a yellow solid. MS: 242(MH + ). 
lH NMR [(CD 3 ) 2 SO]: 5 12.48 (IH, s); 8.37 (1H, s); 8.18 (1H, s); 7.98 (2H, d, J=7.9 Hz); 7.19 (2H, 
d, J=7.9 Hz); 7.1 1 (1H, s); 2.52 (3H, s). 

(ai) 6>(3-methoxvlphenvlV5H- pvrrolor2J-b1pvrazine. Al -B62, the product of the combination of 
15 group Al in Table 1 and B62 in Table 2:- 




By proceeding in a manner similar to Example 1 (a) above but using 3-methoxvbenzonitrile there was 
prepared 6 -(3-methoxylphenylV5H-pyrrolo[2 :r 3-h]pyrazine as an orange solid, m.p. 194-196°C. MS: 
20 226(MH + ). 

(aj) 6^1-methvMH-Dvrazol-4^ vlV5H-pvrrolor2J-b1pvrazine. A 1 -B 1 08, the product of the 
combination of group Al in Table 1 and B 108 in Table 2> 



N. 



25 8 

By proceeding in a manner similar to Example 1 (a) above but using l-methyl-4-cyanopyrazole 
(prepared according to the procedure described by Yoshida in J.Het.Chem., 1995, 32, page 701) there 
was prepared 6-f 1-methvl- 1 H-ovrazol- 4-viySH-pvrrolof2.3-b1pvrazine as an orange solid, m.p. 232- 
234°C. MS: 200(MH + ). 
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(ak) 6-fl-methvl-5-Dhenvl-lH- pvrazol-3-vlV5H-Dvrrolor2.3-b1pvrazine. A 1 -B 1 09, the product of 
the combination of group A 1 in Table 1 and B 1 09 in Table 2:- 




H 



By proceeding in a manner similar to Example 1 (a) above but using l-methyl-3-cyano-5- 
phenylpyrazole [Reference Example l(k)] there was 6-( 1 -methvl-5-phenyl- 1 H-pvrazol-3-vlV 5H- 
pvrrolor2.3-b1pvrazine as an orange solid, m.p. 222-223°C. HPLC Kj = 7.36 minutes. 

(al) 6-(pyridin-2-vlV5H-pvrrolor2.3-b1pvrazine. A1-B101, the product of the combination of group 
Al in Table 1 and B101 in Table 2:- 



By proceeding in a manner similar to Example 1 (a) above but using 2-cyano-pyridine there was 

■ 

prepared 6-(pvridin-2-vlV5H-pvrrolo r2.3-b1pvrazine as a yellow snliH, m.p. 234-235°C. *HNMR 
[(CD 3 ) 2 SO]: 5 8.71 (1H, d, J=4.1 Hz); 8.38 (1H, s); 8.24 (1H, s); 8.17 (1H, d, J=8.2 Hz); 7.93 (IH, t, 
J=8.2 Hz); 7.41 (1H, m); 7.36 (1H, s). 

( am ) 6-(pyridin-4-yl>5H-pyrrolor2.3-blp vrazine. A 1 -B 1 02, the product of the combination of group 
Al in Table 1 and B102 in Table 2:- 



By proceeding in a manner similar to Example I (a) above but using 4-cyano-pyridine there was 
prepared 6-(pvridin-4-vlV5H-pvrrol or2.3-b1pvrazine as a yellow solid, m.p. 324-326°C. 1 H NMR 
[(CD 3 )2SO]: 6 8.69 (2H, d, J=7.1 Hz); 8.45 (1H, s); 8.33 (1H, s); 8.00 (2H, d, J=7.1 Hz); 7.47 (1H, s). 




H 




N 



H 



( an ) 6-(3.4-dimethvlphenvlV5 H-pvrrolor2.3-blpvrazine. A 1 -B75, the product of the combination of 
group Al in Table 1 and B75 in Table 2:- 
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N ^ ^ ' 

H 

By proceeding in a manner similar to Example 1 (a) above but using 3,4-dimethylbenzonitrile there 

was prepared 6-(3,4>dimethvlDhenvlV5 H>Dvrrolof2.3-blDvrazine as a yellow solid. MS: 224 (MH+). 
HPLC: Rt = 2.4 minutes. 

( a °) 6-(4-hvdroxvphenvlV5H-pvrrolor2,3-b1pvrazine. A1-B78, the product of the combination of 
group Al in Table I and B78 in Table 2> 




H 



By proceeding in a manner similar to Example 1 (a) above but using 4-hydroxybenzonitri!e there was 
prepared 6-r4-hvdroxvphenvlVSH- pvrrolor2,3-blp vrazine as a pale yellow solid. MS: 212 (MH+). 

" (ap) 6^4->trifluoromethoxvphenvlV5H-pvrrolor2J-blpvrazine . Al-R7fi 3 the product of the 
combination of group Al in Table 1 and B76 in Table 2:- 




H 



By proceeding in a manner similar to Example 1 (a) above but using 4-trifluoromethoxybenzonitrile 
there was prepared 6-(4-trifluoromethoxvphe nvn-5H-pvrrolor2J-b1p vrazine as a pale orange solid. 
MS: 280 (MH^). R T = 2.64 minutes. 

( ac l) 6-(4-aminophenylV5H-pvrrolor23-b1pwazine. A1-B79, the product of the combination of 
group Al in Table 1 and B79 in Table 2:- 




H 

By proceeding in a manner similar to Example 1 (a) above but using 4-aminobenzonitrile, and 
subjecting the reaction product to chromatography on silica eluting initially with a mixture of ethyl 
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acetate and pentane and then with ethyl acetate, there was prepared 6-(4-aminophenvn-5H-pvrrolo|'2.3« 
b ]pvrazihe as a yellow solid. MS: 21 U(MH+). R T = 2. 12 minutes. 



(ar) 6-( 1 -methyl-2-pheny 1- 1 H-pvrrol-3-vll5H-pvrroIor2.3 -blp vrazine. A 1 -B 1 1 2, the product of the 
combination of group Al in table 1 and Bl 12 in Table 2: 




By proceeding in a manner similar to Example 1(a) above but using l-methyI-2-phenyMH-pyrroIe-3- 
carbonitrile [Reference Example 56(c)], there was prepared 6-(l-methyl-2-phenyl-lH-pyrroI-3-yl)-5H- 
pyrrolo[2,3-b]pyrazine as a yellow solid, m.p. 21 0°C (with decomposition). MS: EI (70eV); m/z = 274 
M + (100%). 

(as) 6-( 1 ,2-dimethvl- 1 H-pyrrol-4-vll5H-pvrro lor2.3-blpvrazine. A1-B113, the product of the 
combination of group Al in table 1 and Bl 13 in table 2: 

t 



XVCC 



H 

By proceeding in a manner similar to Example 1(a) above but using l,5-dimethyl-lH-pyrrole-3- 
carbonitrile [Reference Example 56(d)], there was prepared 6-(l .2-dimethvl- 1 H-pvrrol-4-vll5H- 
pyrrolor2,3-b1pyrazine as a yellow solid, m.p. 253°C. [Elemental analysis:- C, 67.60; H, 5.68; N, 
26.22%. Calculated for C 12 H 12 N 4 :- C, 67.91; H, 5.70; N, 26.40%]. 

(at) 6-d,4-dimethvl-lH-pvrrol-3-vlV5H-pvrrol or2.3-blpvrazine. A1-B114, the product of the 
combination of group Al in table 1 and Bl 14 in table 2: 




By proceeding in a manner similar to Example 1(a) but using l,4-dimethyl-lH-pyrroie-3-carbonitrile 
[Reference Example 56(e)], there was prepared 6-( 1 .4-dimethvl- 1 H-pvrrol-3-vn-5H-pvrrolor2.3- 
blpvrazine as a yellow solid, m.p. 210°C. MS: EI (70eV); m/z = 212 M + - (100%). 
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(au) 2-r 1 -methyl-4-phenyl- 1 H-pvrrol-3-vn- 1 H -pvrrolo[ 2.3-hlpvririine. A2-B43, the product of the 
combination of group A2 in table 1 and B43 in table 2: 




By proceeding in a manner similar to Example 1(a) but using 3-methylpyridine and 3-cyano-l -methyl- 
4-phenyl-lH-pyrrole [Reference Example 56(b)], there was prepared 2-fl -methvl-4-phenvl-l H-pvrrnl- 
3-vlVl H-pvrrolor2.3-b1pvridine as a brown solid, m.p. 140°C (with decomposition). MS: EI (70eV); 
m/z = 273M + -(100%). 



(a) 



EXAMPLE 2 

3-r3-(5H-Pvrrolor2.3-b1pvrazin-6-vlVin dol-l-vn-propan-1-ol. A1-B6-C46, the product of the 
combination of group Al in Table 1 and B6 in Table 2 and C46 in Table 3: 




A solution of 6-{ l-[3-(/er/-butyl-dimethyl-silanyloxy)-propyl]-lH-indol-3-yl}-5H-pyrrolo[2,3- 

■ 

b]pyrazine [29g, Reference Example 3(a)] in tetrahydrofiiran (500 mL) under nitrogen was treated with 
a solution of tetrabutylammonium fluoride in tetrahydrofiiran (144 mL, 1.0M). After stirring at ambient 
temperature for 4 hours the reaction mixture was concentrated in vacuo. The residue was treated with 
water to give a solid which was filtered then washed with water and then dried to give the title 
compound (17.5g) as a yellow-brown solid, m.p. 220-221°C. MS: 293(MH + ). 



(b) 3-r 5-methoxv-3-r5H-pvrrolor2.3-b1pvrazin-6-vn-indoM -vll-propan- 1 -oL A1-B6-C1, the 
product of the combination of group Al in Table 1 and B6 in Table 2 and CI in Table 3: 
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By proceeding in a manner similar to Example 2(a) above but using 6-{ l-[3-(rerr-butyl-dimethyl- 
silanyloxy)-propyl]-5-methoxy-lH-indol-3-yl}-5H-pyrroIo[2,3.b]pyrazine [Reference Example 3(b)], 
there was prepared 3-r5-methoxv-3-f5H-pvrrolor2.3-b1pvrazin-6-vlVindoM-vn- 

propan-l-ol as a yellow solid, m.p. 225-228°C. MS: 323(MH + ). 
TLC: Rp = 0,16 (dichloromethane/methanol : 19/1, v/v). 

(c) 2-r3-(5H-Dvrrolor2.3-b1pvrazin-6-vn-iridol-l-vn-ethanol. A1-R5-C46. thp. product of the 
combination of group Al in Table 1 and B5 in Table 2 and C46 in Table 3:- 



By proceeding in a manner similar to Example 2(a) above but using 6-{l-[2-(/erf-butyl-dimethyl- 
silanyloxy>ethyl]-lH-indol-3-yl}-5H-pyrrolo[2,3-b]pyrazine [Reference Example 3(c)], there was 
prepared 2-r3-(5H-pvrrolor2.3-b1p vrazin-6-vlVindol-l-vn-ethanol as a yellow solid, m.p. 272-273 °C. 
MS: 279(MH+). 

(d) 2-r5-methoxv-3-f5H-pvrro lor2.3-b1pvrazin-6-vlVindol-l-vn-ethanol. A1-B5-C1, the product of 
the combination of group Al in Table 1 and B5 in Table 2 and CI in Table 3:- 



By proceeding in a manner similar to Example 2(a) above but using 6-{ l-[2-(/ert-butyl-dimethyl- 
silanyloxy)-ethyl]-5-methoxy-lH-indol-3-yl}-5H-pyrrolo[2,3-b]pyrazine [Reference Example 3(d)], 
there was prepared 2-r5-methoxv-3-f5H-pvrrol or2.3-b1pvra2in-6-vlVindol-l.yn-ethanol as a grey solid, 
m.p. 270-273°C. MS: 309.43 (MH+). 




H 
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(e) 6-dH-Indol-3-vlV5H-pvrrolor2.3-b1pvra7.ine. A 1 -B2-C46, the product of the combination of 
group Al in Table 1 and B2 in Table 2 and C46 in Table 3:- 




By proceeding in a manner similar to Example 2 (a) above but using 6-[l-(2-trimethylsilanyl- 
ethoxymethyl)-lH-indol-3-yl]-5H-pyrrolo[2,3-b]pyrazine [Reference Example 3(f)], there was 
prepared 6-f 1 H-indol-3 -vH-5 H-pvr rolor2.3 -bl pvrazine as an orange solid. *H NMR [(CD 3 ) 2 SO]: 8 

12.54 (1H, br s); 8.32 (1H, d, J = 2.8 Hz); 8.27 (1H, s); 8.19 (1H, d, J = 2.8 Hz); 8.12 (1H, m); 7.71 
(1H, m); 7.30 (2H, m); 7.03 (1H, d, J = 2.0 Hz). 

EXAMPLE 3 

(a) 3-r3-(5H-Pvrrolor2.3-b1p vrazin-6-vn-indol-l-vl1-propvlamine. Al-B23-C46 3 the product of the 
combination of group Al in Table 1 and B23 in Table 2 and C46 in Table 3:- 




H 



A solution of 3-[3-(5H-pyrrolo[2,3-b]pyrazin-6-yI)-indol-l-yI]-propan-l-oI [12g, Example 2(a)] and 
carbon tetrabromide (1 9. 1 g) in dichloromethane (300 mL) at ambient temperature was treated with a 
solution of triphenylphosphine (12.9g) in dichloromethane (1 00 mL) over 5 minutes. After stirring at 
ambient temperature for 3 hour the reaction mixture was filtered and the solid was washed with sparing 
amounts of dichloromethane. The filtrate and washings were evaporated to yield a brown gum, which 
was mixed with liquid ammonia (ca 80 mL) in a sealed pressure vessel and allowed to stir at ambient 
temperature for 1 8 hours. The vessel was then cooled to-78°C and then cautiously vented. The 
ammonia was allowed to evaporate and the residue was subjected to flash chromatography on silica 
eluting with a mixture of dichloromethane, methanol and concentrated ammonia (900:100:7, v/v/v) to 
give the title compound as a yellow solid (3g), m.p. I70°C. ! H NMR [(CD 3 ) 2 SO]: 8 8.28 (1H, d, 
J=2.7 Hz); 8.18 (1H, s); 8.10, 7.64 (each 1H, d, J=7.7 Hz); 8.09 (1H, d, J=2.7 Hz); 7.29, 7.23 (each 
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1H, td, J=7.1 and 1.0 Hz); 6.97 (1H, s); 4.32 (2H, t, J=7.0 Hz); 2.57 (2H, t, J=6.5 Hz); 1.89 (2H, 
quintet, J=6.4 Hz). 

(b) 3-f5-methoxv-3-f5H-pvrrolor23-b]pvrazin>6-vlVindol-l-vl>propvlamine> A1-B23-C1, the 
5 product of the combination of group Al in Table 1 and B23 in Table 2 and CI in Table 3:- 




By proceeding in a manner similar to Example 3(a) above but using 3-[5-methoxy~3-(5H-pyrrolo[2,3- 
b]pyrazin-6~yl)-indoM-yl]-propan-l-ol [Example 2(b)], there was prepared 3-r5-methoxv-3-(5H- 
pvrrolor2J-b1pvrazin-6-vl)-indol- 1 -vll-propvlamine as a yellow solid, 

10 m.p. 95-100°C and 150-160°C. MS: 322(MH + ). TLC: Rp = 0.2 

(dichloromethane/methanol/concentrated ammonia : 900/100/7, v/v/v). 

EXAMPLE 4 

(a) N43-r3-(5H-Pvrrolor23-b1pvrazin-6-vlVindoM-vl1-DroDvU-acetamide. A1-B7-C46, the 
15 product of the combination of group Al in Table 1 and B7 in Table 2 and C46 in Table 3:- 




Acetyl chloride (31 pJ) was added dropwise to a solution of 3-[3-(5H-pyrrolo[2,3-b]pyrazin-6-yl)-indol- 
l-yl]-propylamine [lOOmg, Example 3(a)] and triethylamine (52.2)il) and dichloromethane (20 mL) at 
ambient temperature under a nitrogen atmosphere. After stirring for 24 hours at ambient temperature 
20 the reaction mixture was evaporated. The residue was subjected to flash chromatography on silica 
eluting with a mixture of dichloromethane and methanol (9:1, v/v) to give the title compound (82mg) 

■ 

as a yellow solid, m.p. 260°C. MS: 334(MH + ). 

t 

(b) N-r4-rSH-PvrroIor2J-blpvazin-6-vlVphenvll-acetamide. A1-B80, the product of the 
25 combination of group Al in Table 1 and B80 in Table 2> 



H H 3 C 
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By proceeding in a manner similar to Example 4(a) above but using 6-(4-aminophenyl>5H- 
pyrrolo[2,3-b]pyrazine [Example l(aq) not Reference Example l(aq)] there was prepared N-f4-(5H- 
pvrrolor2.3-blDvazin-6-vlVphenvn-acetamide as a y«».llnw snlirl MS: 253.1 (MH+). Rj = 2.3 minutes. 



EXAMPLE 5 

(a) 6-rU3-Morpholin-4-vl-pr oDvn-lH-indoi-3-vn-5H-pvrrolor2.3-blp vra7ine. A 1 -B27-C46, the 
product of the combination of group Al in Table 1, B27 in Table 2 and C46 in Table 3:- 




o 

A mixture of 3-[3<5H-pyrrolo[2,3-b]py^ [250mg, Reference 

Example 4], morpholine (0.5 mL), potassium carbonate (lOOmg) and potassium iodide (2 crystals) in 
ethyl methyl ketone was heated at reflux for 2 hours. The mixture was then allowed to cool to ambient 
temperature over 16 hours then evaporated. The residue was subjected to flash chromatography on 
silica eluting with a mixture of dichloromethane and methanol (9:1, v/v) to give a yellow glass which 
was triturated with ethyl acetate and pentane to give the title compound (40mg) as a yellow solid, m.p. 
180-185°C. MS:362(MH+). 

■ 

0>) 6-fl -(3-piperidin- 1 -vl-propylVl H-indol-3-vn-5H-pvrrolor2.3-b1pvrazine. Al -B26, the product 
of the combination of group Al in Table 1 and B26 in Table 2:- 




By proceeding in a manner similar to Example 5(a) above but using piperidine, there was prepared 
6-ri-f3-piperidin- 1 -vl-propvlVl H-indol- 3-vn-5H-pvrrolor2.3-blpvrazine as a yellow solid, m.p. 240°C. 
MS: 360(MH + ). 
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EXAMPLE 6 

6-(H3-aVidin-3-vloxvVpropylM A1-B22-C46, the 

product of the combination of group Al in Table 1 and B22 in Table 2 and C46 in Table 3> 



A solution of diisopropylazodicarboxylate (269jiM) in tetrahydrofuran (0.5 mL) was added dropwise, 
oypr 2 minutes, to a solution of triphenylphosphine (359mg) in tetrahydrofuran (2.5 mL) at 0°C under 
an atmosphere of nitrogen. After stirring at that temperature for 20 minutes the mixture was treated 
with a solution of 3-hydroxypyridine (65 mg) in tetrahydrofuran (1 mL) over 1 minute then with a 
suspension of 3-[3-(5H-pyrrolo[2,3-b]pyrazin-6-yl)-indol-l-yl]-propan-l-ol [200mg, Example 2(a)] in 
tetrahydrofuran (2 mL). The mixture was allowed to warm to ambient temperature over 1 8 hours then 
evaporated. The residue was subjected to flash chromatography on silica eluting with a mixture of 
ethyl acetate and methanol (9: 1, v/v) to give the title compound (1 lOmg) as a yellow solid, m.p. 208- 

■ 

209°C. MS: 370(MH+). 

EXAMPLE 7 

l-Methvl-3-(5H-pvrrolor2.3-b1pvrazin-6-v n-lH-indoi-5-ol. A1-B1-C10, the product of the combination 
of group Al in Table 1 and B I in Table 2 and C10 in Table 3:- 

HO 



A mixture of 6-(5-methoxy-l-methyl-lH-indol-3-yl)-5H-pyrrolo[2,3-b]pyrazine [200mg, Example 1(a)] 
hydrobromic acid (48%, 500ui) and glacial acetic acid (3 mL) was heated under reflux for 14 hours. 
After cooling the mixture was neutralised by addition of saturated sodium bicarbonate solution. The 
resulting dark solid was filtered and then dried to give the title compound (1 80mg) as a black solid, 
m.p. 289-290°C. MS: 264(MH + ). 
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EXAMPLE 8 

6-(2-Chloro-5-methoxv-l -methyl- 1H- ^ A1-B15-C1, the product 

of the combination of group Al in Table 1 and B 15 in Table 2 and CI in Table 3 :- 



O 




H CI 



A solution of 6-(5-methoxy-l-methyl-lH-indol-3-yl>5H»pyrrolo[2,3-b]pyrazine [lOOmg, Example 
1 (a)] in dimethoxy ethanol (25 mL), cooled to -78°C, was treated with a solution of n-butyllithium in 
hexanes (172)il, 2.5M). After stirring for 30 minutes the mixture was treated with 4-toIuenesulfonyl 
chloride (82mg) then allowed to warm slowly to ambient temperature and then evaporated. The 
residue was subjected to flash chromatography on silica eluting with a mixture of dichloromethane and 
methanol (19: 1, v/v) to give the title compound (45mg) as a black solid. MS: 3 13(MH+). *H NMR 
[(CD 3 ) 2 SO]: 8 12.20 (1H, s); 8.39 (1H, d, J=3 Hz); 8.21 (1H, d, J=3 Hz); 7.54 (1H, d, J=9 Hz); 7.30 
(1H, d, J=2 Hz); 6.96 (1H, dd, J=9 and 2 Hz); 6.84 (1H, d, J=2 Hz); 3.82 (3H, s); 3.81 (3H, s). 



EXAMPLE 9 

( a ) 3-(5H-Pyrrolor2J-b1pyrazin-6-vn-benzaldehvde. A 1 -B96, the product of the combination of 
group Al in Table 1 and B96 in Table 2:- 



CHO 




H 



A solution of 6-(3-[l,3]dioxan-2-yl-phenyl>5H-pyrrolo[2,3-b]pyrazine [1.6g, Example 1(g)] in 
dichloromethane (50 mL) was treated with trifluoroacetic acid (5 mL). The resultant mixture was 
heated at reflux for 6 hours, then allowed to cool overnight and then evaporated. The residue was 
triturated with diethyl ether to give a yellow solid, which was recrystallised from ethyl acetate to give 
the title compound (0.6g) as a yellow crystalline solid, m.p. 268-270°C. [Elemental analysis:- C, 
69.96; H, 3.92; N,18.69%. Calculated for C ]3 H 9 N 3 0:- C, 69.95; H, 4.06; N, 18.82%]. 

( b ) 4-(5H-pyrrolor2.3-b1pvr azin-6-vlVbenzaldehvde hy drate. A1-B95, the product of the 

■ 

combination of group Al in Table 1 and B95 in Table 2:- 
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H 



By proceeding in a manner similar to Example 9(a) above but using 6-(4-[l,3]dioxan-2-yl-phenyl>5H- 
pyrrolo[2,3-b]pyrazine [Example 1(f)], there was prepared 4-f5H-pvrrolor2.3-b1pwa7.in-6-yl)- 
benzaldehyde hydrate as a yellow solid, m.p. >295°C. [Elemental analysis:- C, 67.57; H, 4.33; 
N,18.04%. Calculated for C^Hq^Of^O:- C, 67.23; H, 4.34; N, 18.09%]. 

« 

(c) f3-(5H--pvrrolor2.3-b1pvr azin-6-vlVindol-l-vn-methanol. Al -B4-C46, the product of the 
combination of group A 1 in Table 1 and B4 in Table 2 and C46 in Table 3> 




By proceeding in a manner similar to Example 9 (a) above but using 6-[l-(2-trimethylsilanyl- 
ethoxymethyl>lH-indol-3-yl]-5H.pyrrolo[2,3-b]pyrazine [Reference Example 3(f)], there was 
prepared r3-(5H-pvrrolor2J-b1pv ra2in^6-vlVindoM-vn-methanol as a brown solid, m.p. >320°C. 
1HNMR [(CD 3 ) 2 SO]: 5 8.13(1H, s); 7.90 (2H, s), 7.75 (1H, d); 7.50 (1H, d); 7.15-7.25 (2H, m), 6.85 
(lH,s);5.60(2H,s). 



EXAMPLE 10 

( a ) r3-(5H-Pyrrolor2J-b1pvrazin^vlVphe nvn-methanol. A1-B98, the product of the combination 
of group Al in Table 1 and B98 in Table 2:- 




H 



A suspension of 3-(5H-pyrroIo[2,3-b]pyrazin-6-yl>benzaldehyde [0.4g, Example 9(a)] in ethanol (50 
mL) was treated with sodium borohydride (200mg). The mixture was allowed to stir at ambient 
temperature for 1 hour then treated with water (1 0 mL) and then evaporated. The residual solid was 
triturated with water (50 mL) to give a pale yellow solid which was washed with water and then 
recrystallised from methanol to yield the title compound (0.35g) as a yellow crystalline solid, m.p. 225- 
226°C. [Elemental analysis:- C, 68.72; H, 4.73; N,l 8.44%. Calculated for C^Hj ^O:- C, 69.32; H, 
4.92; N, 18.65%]. 
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(b) r4-r5H-pyrrolor2.3-blpvrazin-6-vlVphenvH-methanol. A1-B97, the product of the combination 
of group Al in Table 1 and B97 in Table 2:- 

H 

By proceeding in a manner similar to Example 1 0(a) above but using 4-(5H-pyrroIo[2,3-b]pyrazin-6- 
yl>benzaldehyde [Example 9(b)], there was prepared f4-(5H-pvrrolor2J-b1pvrazin-6-vlVphenvl1-. 
methanol as a yellow solid, m.p. 284-285°C. [Elemental analysis:- C, 68.61; H, 4.65; N, 18.28. 
Calculated for C 13 Hi !N 3 0:- C, 69.32; H, 4.92; N, 18.65%]. 

EXAMPLE 1 1 

6-f5»Methoxv-lH-indol- 3-vlV5H-pvrrolof2.3-blpvrazine. A1-B2-C1, the product of the combination of 
group Al in Table 1 and B 1 in Table 2 and CI in Table 3:- 

/ 



o 




H 



A cooled (-78°C) solution of 6-(l-benzyl-5-methoxy-lH-indol-3-yl)-5H-pyrrolo[2,3-b]pyrazine [50mg, 
Example l(m)] in tetrahydrofiiran (20 mL) was treated with liquid ammonia (20 mL) then with sodium 
(1 OOmg). After stirring at -78°C for 30 minutes the reaction mixture was allowed to warm slowly to 
ambient temperature, then treated with water (50 mL) and then extracted three times with ethyl acetate 
(50 mL). The combined extracts were dried over sodium sulfate and then evaporated. The residue was 
triturated with diethyl ether to give the title compound (14mg) as a brown solid, m.p. 268-271°C. MS: 
265.24(MH+). 

EXAMPLE 12 

(a) 2-r5-Metho xv-3-( 5H-pvrrolo[2,3-blpvrazin-6-vlVindoN 1 -vll- 1 -morpholin-4-yl-ethanone. 

A1-B8-C1, the product of the combination of group Al in Table 1 and B8 in Table 2 and CI in 
Table 3:- 
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/ 



o 




A stirred solution of 6-(5-methoxy-lH-indol-3-yI)-5H-pyrroIo[2,3-b]pyrazine [70mg, Example 1 1] in 
dry dimethylformamide (10 mL) was treated with sodium hydride (21.6mg, 60% dispersion in mineral 
oil). After stirring for 30 minutes this mixture was treated with a solution of 4-(2- 

t 

chloroacetyl)morpholine (44.1mg) in dimethylformamide (1 mL) and stirring was continued for a 
further 3 hours. The reaction mixture was poured into water (20 mL) and then extracted three times 
with ethyl acetate (30 mL). The combined extracts were dried over sodium sulfate and then evaporated. 
The residue was triturated with diethyl ether to give the title compound (55mg) as a yellow solid, m.p. 
263-267°C. MS: 392.21(MH*). 



(b) 2-r5-methoxv- 1 ^2-morph ol in-4-vl-2-oxo-ethvn- 1 H-indol-3-vH- 1 H-pvrrolor2.3-b1pvridine-4 
carbonitrile, A3-B8-C1, the product of the combination of group A3 in Table 1 and B8 in 
Table 2 and CI in Table 3:- 



OMe 




By proceeding in a manner similar to Example 12 (a) above but using 2-(5-methoxy-lH»indol-3-yl)- 
lH-pyrrolo[2 5 3,-b]pyridine-4-carbonitrile [Example 32], there was prepared 2-[5-methoxv-l-f2- 
moroholin-4-vl-2-oxo-eth vn^^ as a yellow solid. 

LCMS: METHOD D: R T = 3.55 minutes, 416(MH + ). 

EXAMPLE 13 

( a ) r5-Methoxv-3-flH-Dvrrolor 2.3-blDvridin-2-vn-indol-l-vn-aceticacid. A2-B25-C 1 , the product 
of the combination of group A2 in Table 1 and B25 in Table 2 and CI in Table 3:- 
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0 




H 



j 

A mixture of {5-methoxy-3-[l-(toluene-4-sulfonyl)-lH^^ 

acid ethyl ester [4.67g, Reference Example 13(a)], methanol (250 mL) and aqueous potassium 
hydroxide (5M, 25 mL) were heated under reflux for 7 hours. The methanol was removed under 
reduced pressure and the residue was treated with water (20 mL) and the pH of this solution was 
adjusted to 7 by addition of concentrated hydrochloric acid. The resulting yellow solid was filtered 
and subjected to flash chromatography on silica eluting with a mixture of ethyl acetate and methanol 

(7:3 : v/v) to give the title compound (1 .69e) as a white solid. MS: 320(M-H+). HPLC (METHOD A): 
Ry = 6.67 minutes. 

(b) 4-methoxv-2-(5-methoxv- 1 -methyl- 1 H-indol-3-ylV 1 H-pvrrolor2 ,3-b]pvridine, A5-B 1 -C 1 , the 
product of the combination of group A5 in Table 1 and Bl in Table 2 and CI in Table 3:- 




H 



By proceeding in a similar manner to Example 13(a) but using 4-methoxy-2-(5-methoxy- 1 -methyl- 1 H- 
indol-3-yl)-l-(toluene-4-sulfonyl)-lH-pyrrolo[2,3-b]pyridine [Reference Example 2(1)] there was 
prepared 4-methoxv-2-f 5-methoxv- 1 -methyl- 1 H-indoI-3-vlV 1 H-pyrrolof 2,3-b]pvridine as a tan solid, 

m.p. 288-289°C. MS: 307(MH"). 

(c) 4-methoxv-2-f 5-methoxv-l H-indol-3-vlVl H-pyrrolof J-blpyridine, A5-B2-C 1 , the product of 
the combination of group A5 in Table 1 and B2 in Table 2 and CI in Table 3:- 

/ 



o 




H 
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By proceeding in a similar manner to Example 13(a) but using 4-methoxy-2-(5-methoxy-lH-indoI-3- 
yl)-l-(toIuene-4-suIfonyl)-lH-pyrrolo[2 5 3-b]pyridine (Reference Example 39) there was prepared 
4-methoxv-2-f5-methoxy- 1 H-indol-3-vl )-l H-pvrrolofc 3-blpvridine as a tan solid, m.p. 294-295°C. 
MS: 294(MH*). 

(d) 4-chloro-2-f4^er^-butvlphenvlVlH-pvrrolo[2,3"b1pvridine, A28-B55, the product of the 
combination of group A28 in Table 1 and B55 in Table 2:- 




H 

By proceeding in a similar manner to Example 13(a) but using 4-chloro-2-(4-ter/-butylphenyl)-l- s 
(toluene-4-suIfonyl)-lH-pyrrolo[2,3-b]pyridine [Reference Example I2(j)] there was prepared 
4"Chloro-2-(4-/er/-butvlphenvlVlH-pvrrolof2J-b1pvridine as a cream coloured solid. TLC: Rp = 0.71 

(ethyl acetate/ heptane 1:1). *HNMR [(CD 3 ) 2 SO]: 5 12.52 (1H, s); 8.16 (1H, d, J=6.1 Hz); 7.93 (2H, 
d, J=8.1 Hz); 7.50 (2H, d, J=8.1 Hz); 7.21 (1H, d, J=6.1 Hz); 6.96 (1H, s); 1.30 (9H, s). 

■ 

(e) 2-r 5-methoxv- 1 -methvl- 1 H-indol-3-vD- 5-phenvl- 1 H-ovrrolor2.3-blpvridine. A65-B 1 -C 1 , the 
product of the combination of group A65 in Table 1 and Bl in Table 2 and CI in Table 3> 



o 




H 



By proceeding in a similar manner to Example 13(a) but using 2-(5-methoxy-l -methyl-l H-indol-3-y 1> 
5-phenyl-l-(toluene-4-sulfonyl)IH-pyrrolo[2,3-b]pyridine [Reference Example 13(j)] there was 
prepared 2-f5-methoxv-l -methyl- lH-indol-3-vD- 5-phenyl-lH-pyrrolor2.3-b]pvridine as a cream 

coloured solid, m.p. 240-242°C. MS: 354(MH + ). 
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(0 l-ri-methvl-3-(lH-Dvrroi or2.3-blDvridin-2-vlVlH-indoI-5-vloxv1-propan-2-ol . A2-B 1 -C5, the 
product of the combination of group A2 in Table 1 and Bl in Table 2 and C5 in Table 3:- 




By proceeding in a manner similar to Example 13 (a) above but using l-{l-methyI-3-[l-toIuene-4- 
sulfonyl)-lH-pyrrolo[2,3-b]pyridin.2-yl]-lH-indol-5-yloxy}-propan-2-ol [Reference Example 79], 
there was prepared 1-F1 -methvl- 3-f 1 H-pvrrolor2.3-b]pvridin-2-vlV 1 H-indol-5-vloxv1-propan-2.nl as a 
cream solid, m.p. 198-199°C. HPLC (Method A): RT = 6.69 minutes. 

(g) r5,6-Dimethoxv-3-(lH-pvr rolor2.3-b1pvridin-2-vn-indol-l-vn-acetic acid A2-B121-C1, *h» 
product of the combination of group A2 in Table 1 and B 121 in Table 2 and CI in Table 3:- 




H 



By proceeding in a manner similar to Example 13(a) but using {5,6-dimethoxy-3-[l-(toluene-4- 
sulfonyl)-lH-pyrrolo[2,3-b]pyridin-2-yl]-indol-l-yl}-acetic acid tert-butyl ester [Reference Example 
13(q)] there was prepared r5.6-dimethox y-3-( 1 H-pvrrolor2.3-blDvridin-2-vl lindol-1 -vll-acetic acid as 
a khaki solid. [Elemental analysis:- C, 60.28; H, 5.16; N, 10.85%. Calculated for 

Ci9H 17 N304.1.5H 2 0:- C, 60.31; H, 5.33; N, 1 1.11%]. MS: EI (70eV); m/z = 351 M+- (100%). 

EXAMPLE 1 4 

( a ) 2-ir5-Methoxv-3-r 1 H-pvr rolor2.3-b]pvridin-2-vn-indol-l -vll- 1 -morpholin-4-vn-ethanone. 

A2-B8-C1, the product of the combination of group A2 in Table 1 and B 8 in Table 2 and CI in 
Table 3:- 
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N 



N 




H 



A suspension of [5-methoxy-3<lH-pyrrolo[2,3-b]pyridin-2-yl)-indol-l-yl]-acetic acid [60mg, Example 
13(a)] in dry dimethylformamide (7 mL) was treated with N-{(dimethylamino)(lH-l, 2, 3, -triazolo [4, 
5,-b]pyridin-l-yl)methylene}-N-methylmethanaminium hexafluorophosphate N-oxide (71mg) and 
diisopropylethylamine (45|il). After stirring at room temperature for 30 minutes morpholine (1 8jliI) 
was added and the mixture stirred at ambient temperature for a further 12 hours. The solvent was 
removed in vacuo and the residue was suspended in saturated sodium bicarbonate solution. The 
precipitated solid was. filtered then dried to give the title compound (lOmg) as a violet coloured solid, 
m.p. 243-247°C. MS: 391(MH+). 

# 

(b) l-ri-methv WlH-pvrrolo^ 

amide. A2-B1-C15, the product of the combination of group A2 in Table 1 and Bl in Table 2 
and C15 in Table 3:- 



By proceeding in a manner similar to Example 14(a) above but using l-[l-methyl-3-(lH-pyrrolo[2,3- 
b]pyridin-2-yl)-lH-indol-5-yloxy]-cyclobutanecarboxylic acid [Example 15(c)] and ammonium 
chloride, there was prepared 1 ~\ 1 -methvl-3-( 1 H-pvrrolor2.3-blpvridin-2-vlVl H-indol-5-vloxv> 

cvclobutanecarboxvlic acid amide as a pale lilac solid, m.p. 267-268°C. MS: 361(MH + ). 




H 



(c) 1 -F 1 -methvl-3-f 1 H-pvrrolote J-blpvridin-2-Yn- 1 H-indoU5-vloxvVcvclobutanecarboxvlic acid 
methylamide. A2-B1-C16, the product of the combination of group A2 in Table 1 and Bl in 
Table 2 and C 16 in Table 3> 
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By proceeding in a manner similar to Example 14(a) above but using l-[l-methyI-3-(lH-pyrrolo[2,3- 
b]pyridin-2-yl)-lH-indol-5-yIoxy]-cyclobutanecarboxylic acid [Example 15(c)] and methylamine, there 
was prepared 1 J 1 -methvl-3-f 1 H-pvrrolo[23-blDvridin-2-vl V 1 H-indol-5-vloxv>cvclobutanecarboxvl ic 

acid methvlamide as a pale lilac solid, m.p. 249-250°C. MS: 375(MH + ). 

* 

(d) 1 -methvl-3-( 1 H-pvrrolor2.3-b1 pvridin-2-vn-l H-indole-5-carboxvlic acid methvlamide, 

A2-B 1-C23, the product of the combination of group A2 in Table 1 and Bl in Table 2 and C23 
in Table 3:- 




By proceeding in a manner similar to Example 14(a) above but using l-methyl-3-(lH-pyrrolo[2 3 3- 
b]pyridin-2-yl)-lH-indo!e-5-carboxylic acid [Example 15(d)] and methylamine, there was prepared U 
methvl-3-(lH-pvrrolor2J-b1pvridin-2-vlVlH-indole-5-carboxvlic acid methvlamide as a pale orange 
solid, m.p. 186°C. MS: 304(MH+). 

(e) l-methv1-3-(l H-pvrrolor23-b1pvridin-2-vlVlH-indole-5-carboxvlic acid f2-hydroxv-ethvlV 
amide, A2-B1-C34, the product of the combination of group A2 in Table 1 and Bl in Table 2 
and C34 in Table 3:- 




H 

By proceeding in a manner similar to Example 14(a) above but using l-methyl-3-(lH-pyrrolo[2,3- 
b]pyridin-2-yl)-lH-indoIe-5-carboxylic acid [Example 15(d)] and ethanolamine, there was prepared 
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l-methvl-3-f lH-pvrrolor2.3-blDv ridin-2-vlVlH-indole-5-carboxvlic acid (2-hvdroxv-ethvn-amide as a 
yellow solid, m.p. 256-257°C. MS: 335(MH+). 

(f) l-methvl-3-nH-pyrrolor2J4^ acid f2-morpholin-4-vl- 

5 ethvlVamide, A2-B 1-C47, the product of the combination of group A2 in Table 1 and B 1 in 

Table 2 and C47 in Table 3 :- 




H 



By proceeding in a manner similar to Example 14(a) above but using l-methyl-3-(lH-pyrrolo[2,3- 
b]pyridin-2-yl)-lH-indole-5-carboxy!ic acid [Example 15(d)] and 2-aminoethyl morpholine, there was 
10 prepared l-methvl«3-flH-pvrrolor2J-b1pvridin>2-vlVlH-indole-5-carboxvlic acid (2-morpholin-4-vl- 
ethviVamide as a colourless solid, m.p. 268-270°C. MS: 404(MH + ). 

(g) 1 -methvl-3 -f 1 H-pyrrolo[2,3-b]pvridin-2-vlVl H-indole-5-carboxvlic acid f 2-carbamovl-ethvl V 
amide. A2-B1-C24, the product of the combination of group A2 in Table 1 and Bl in Table 2 
15 and C24 in Table 3:- 




H 



By proceeding in a manner similar to Example 14(a) above but using l-methyl-3-(lH-pyrrolo[2,3- 
b]pyridin-2-yl>lH-indole-5-carboxylic acid [Example 15(d)] and (3-alanine-amide, there was prepared 
1 -methvl-3-fl H-pvrrolof2 J-b]pvridin-2-vl> 1 H-indole-5-carboxvlic acid (2-carbamovl-ethvlVamide as 
20 a colourless solid, m.p. 286-288°C. MS: 362(MH+). 

(h) l-methvl-3-(l H-pvrrolor2.3-b1pvridin-2-vlVlH-indole-5-carboxvlic acid bis-(2-hvdroxv-ethvlV 
amide . A2-B1 -C48, the product of the combination of group A2 in Table I and Bl in Table 2 
and C48 in Table 3:- 
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By proceeding in a manner similar to Example 14(a) above but using 1-methy ^-(lH-pyiTolop.S- 
blpyridin^-ylHH-indole-S-carboxylic acid [Example 15(d)] and diethanolamine, there was prepared 
l-methvl-3-nH-Pvrrolor2.3-blDvridin-2- vn-lH-indole-5-carboxvlicacid bis-f2-hvdroxv-ethvlVamide 
as a yellow solid, m.p. 230-232°C. MS: 379(MH+). 

(0 1 -methvl-3-( 1 H-pyrrolo [23 -blpvrid in-2 -vlV 1 H-indole-5-carboxvl ic acid amide. A2-B 1 -C29, 
the product of the combination of group A2 in Table 1 and B 1 in Table 2 and C29 in Table 3 :■ 

.0 




By proceeding in a manner similar to Example 14(a) above but using l-methyl-3-(IH-pyrrolo[2,3- 
b]pyridin-2-yl>lH-indole-5-carboxylic acid [Example 15(d)] and ammonium chloride, there was 
prepared l-methvl-3-flH-pvrrolor2.3 -b1pvridin-2-vn-lH-indole-5-carboxvlicacid amide as a yellow 
solid, m.p. 330-332°C. MS: 291(MH+). 



0) l-methvl-3-(lH-pvrrolor 2.3-b1pvridin-2-v1VlH-indole-5-carboxvlicacidf2-hvdroxv-l.l-bis- 

hvdroxvmethvl-ethvh-amide. A2-B1-C49, the product of the combination of group A2 in Table 
1 and Bl in Table 2 and C49 in Table 3:- 




WO 03/000688 PCT/GB02/02 799 

-138- 

By proceeding in a manner similar to Example 14(a) above but using l-methyl-3-(lH-pyrrolo[2,3- 
b]pyridin-2-yl)-lH-indole-5-carboxylic acid [Example 15(d)] and tris(hydroxymethyl) aminomethane, 
there was prepared l-methvU3-(lH-pvrrolo[2J-b1pvridin-2"Vl)-lH>indole-5>carboxvlic acid te- 
ll vdroxv-h 1 -bis-hvdroxymethvl-ethvlVamide as a yellow solid, m.p. 205-206°C. MS: 395(MH + ). 

(k) l~methvl-3-( 1 H-pyrrolor23-b] pvridin-2-yQ- 1 H-indole-5-carboxvlic acid (2-hvdroxv- 1 - 

hvdroxvmethvl- 1 -methyl-ethyl )-amide, A2-B1-C30, the product of the combination of group 
A2 in Table 1 and Bl in Table 2 and C30 in Table 3:- 

HO 

ay 

^OH 




10 By proceeding in a manner similar to Example 14(a) above but using l-methyl-3-(lH-pyrrolo[2,3- 

b]pyridin-2-yl)-lH-indoIe-5-carboxylic acid [Example 15(d)] and 2-amino-2-methyl-l, 3-propanediol, 
there was prepared l-methyl-3-(l H-pvrrolo[2 ,3-b1pvridin-2-vlV 1 H-indole-5-carboxvlic acid (2- 

hydroxy- 1 -hvdroxymethvl- 1 -methvl-ethvD-amide as a yellow solid, m.p. 180-182°C. MS: 379(MH*). 

15 (1) 1 -methvl-3-( 1 H-pyrrolo[23-b)pyridin-2-ylVlH-indole-5"CarboxyUc acid (2,3-dihvdroxv- 

propvD-amide, A2-B 1-C50, the product of the combination of group A2 in Table 1 and Bl in 
Table 2 and C50 in Table 3:- 




By proceeding in a manner similar to Example 14(a) above but using l-methyl-3-(lH-pyrrolo[2,3- 
20 b]pyridin-2-yl)-lH-indole-5-carboxylic acid [Example 15(d)] and 3-amino-l, 2-propanediol, there was 
prepared 1 -methvl-3-(l H-pyrrolof2,3-b1pyridin-2-ylVlH-indole-5-carboxylic acid (2.3-dihvdroxv- 

propvlVamide as a yellow solid, m.p. 17I-172°C. MS: 365(MH + ). 



(m) 1 -methvl-3-f I H-pvrrolo[2 3-b] pyridin-2-vO- 1 H-indole-5-carboxvlic acid f2-hvdroxy- 1.1- 
25 dimethvl-ethvlVamide, A2-B1-C31, the product of the combination of group A2 in Table 1 and 

B15 in Table 2 and C31 in Table 3> 
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By proceeding in a manner similar to Example 14(a) above but using l-methyI-3-(lH-pyrrolo[2,3- 
b]pyridin-2-yl)-lH-indole~5-carboxyIic acid [Example 15(d)] and 2-amino2-methyM-propanol, there 
was prepared l-methvl-3-nH-pvrrolor2 3-b1pvridin^2-vlVlH-indole-5-carboxvlic acid (2-hvdroxv-Ll 
dimethvl-ethvlVamide as a vellow solid, m.p. 161-162°C. MS: 365(MH+). 



(n) 



1 -methvl-3-( 1 H-pvrrolor2 J-blpvridin-2-vlV 1 H-indole-5-carboxvlic acid ( 2-hvdroxv- 1 - 
hvdroxvmethvl-ethvlVamide. A2-B1-C33, the product of the combination of group A2 in Table 
1 and Bl in Table 2 and C33 in Table 3:- 




By proceeding in a manner similar to Example 14(a) above but using l-methyl-3-(lH-pyrrolo[2,3- 
b]pyridin-2-yl>lH-indo!e-5-carboxylic acid [Example 15(d)] and serinol, there was prepared 1 -methyl- 
3-f 1 H-pyrrolor23-b1 pvr idin-2-vl V 1 H-indole-5-carboxvl ic acid (2-hvdroxv- 1 -h vdroxvmethvl-ethvl V 

amide as a vellow solid, m.p. 178-179°C. MS: 365.41(MH + ). 



(o) 1 -methvl-3 -( 1 H-pvrrolor2.3-b1pvridin-2-vlV 1 H-indole-6-carboxvlic acid ( 2-carbamovl-ethvn- 
amide, A2-B 1 8-C24, the product of the combination of group A2 in Table 1 and B 1 8 in Table 
2 and C24 in Table 3:- 




By proceeding in a manner similar to Example 14(a) above but using l-methyl-3-(l H-pyrroIo[2,3- 
b]pyridin-2-yl)-lH-indole-6-carboxylic acid [Example 15(g)] and 3-amino-propionamide 
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hydrochloride, there was prepared 1 -methvl-3-< 1 H-pvrrolor2.3-b1pvridin-2-vll 1 H-indnle-6-carboxvlic 
acid (2-carb amovl-ethvn-amide as a pale yellow solid, m.p. 277-280°C. MS: 362(MH + ). 

(P) l-methvl-3-flH-PVirolor2 J-blDvridin-2-vn.lH-indole-6-carboxvlicacidr2-hvdroxv-ethvn- 
amjde, A2-B 1 8-C34, the product of the combination of group A2 in Table 1 and B 1 8 in Table 
2 and C34 in Table 3:- 




By proceeding in a manner similar to Example 14(a) above but using l-methyI-3-(lH-pyrrolo[2,3- 
b]pyridin-2-yl)-lH-indoIe-6-carboxylic acid [Example 15(g)] and ethanolamine, there was prepared 
l-methvl-3-(lH-pvrrolor2.3-b1pvridin-2- vlVlH-indole-6-carboxvlic acid r2-hvdroxv-ethvlVamide as a 
brown solid, m.p. 264-267°C. MS: 335(MH + ). 



(<l) 1 -methyl-3-( 1 H-pyrrolor2.3-b1pvridin-2-vlV 1 H-indole-6-carboxvlic acid f 1 H-f 1 .2.41triazol-3- 
yl)-amide, A2-B 1 8-C5 1 , the product of the combination of group A2 in Table 1 and B 1 8 in 
Table 2 and C51 in Table 3:- 




By proceeding in a manner similar to Example 1 4(a) above but using l-methyl-3-(lH-pyrrolo[2,3- 
b]pyridin-2-yl)-lH-indole-6-carboxyIicacid [Example 15(g)] and lH-[l,2,4]triazol-3-ylamine, there 
was prepared l-methvl-3-dH-pvrrolor2J-b1pvridin-2-vl)-lH-indole-6-carboxvlic acid (1 H- 
n.2.41triazol -3-vn-amide as a vellow solid, m.p. 343-345°C. MS: 358(MH+). 

(r) l-methvl-3-flH-pviTolor2. 3-b1pvridin-2-vlVlH-indole-6-carboxvlicacidf2-hvdroxv-l- 

hydroxymethvl-ethvlVamide. A2-B18-C33, the product of the combination of group A2 in 
Table 1 and Bl 8 in Table 2 and C33 in Table 3:- 
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H 



By proceeding in a manner similar to Example 14(a) above but using l-methyl-3-(lH-pyrrolo[2,3- 
b]pyridin-2-yl)-lH-indole-6-carboxylic acid [Example 15(g)] and serinol, there was prepared 1-methvl- 
3-(lH-pvrrolor2J-b1pvridin«2-vn-lH-indole-6-carboxvlic acid f2-hvdroxv-l-hvdroxvmethvl-ethvlV 
amide as a light brown solid, m.p. 247-249°C. MS: 365(MH + ). 



(s) 1 -methvl-3-f 5H-pvrro lol*2 J-blpvrazin-6-vlV 1 H-indole-5-carboxvlic acid (2-hvdroxv- hi- 

dimethvl-ethvlVamide. A1-B1-C31, the product of the combination of group Al in Table 1 and 
B 1 in Table 2 and C3 1 in Table 3 :- 




H 



By proceeding in a similar manner to Example 14(a) but using l-methyl-3-(5H-pyrrolo[2,3-b]pyrazin- 
6-yl)-lH-indoIe-5-carboxylic acid [Example 15(i)] and 2-amino-2-methyM-propanol there was 
prepared l-methvlr3-r5H-pvrrolor2J-b1pvrazin-6-vlVlH-indole-5-carboxvlic acid (2-hydroxv-Kl- 
dimethvt-ethvlVamide as a yellow solid, m.p. 210-214°C. MS: 364(MH + ). 



(t) 3-r6-(4-/gr/- butvlphenvl-5H-pvrrolor2J-b1pvrazin-7-vl1-N-methvlproDionamide. A33-B55, the 
product of the combination of group A33 in Table 1 and B55 in Table 2:- 




By proceeding in a manner similar to Example 14(a) above but using 3-[6-(4-ter/-butylphenyl-5H- 
pyrrolo[2,3-b]pyrazin-7-yl]-propionic acid [Example 25(a)] and methylamine, there was prepared 
3-r6-(4-/g^butvlphenvl-5 H^^ as an off-white solid, 

m.p. 222-228°C. MS: 337(MH+). 
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(u) 3-f6-(4-fer/-butvlphenvl-5^ A34-B55, 
the product of the combination of group A33 in Table 1 and B55 in Table 2:- 



5 By proceeding in a manner similar to Example 1 4(a) above but using 3-[6-(4-tert-butyIphenyl-5H- 
pyrrolo[23-b]pyrazin-7-yl]-propionic acid [Example 25(a)] and dimethylamine, there was prepared 
3-f6-(4-fe^bufrlphenvl-5H-pvro^ as an off-white 

solid, m.p. 203-204°C. MS: 35 1 (MH+). 

10 (v) 1 -methvl-3-(5H-pvrrolo[2,3-b1pvrazin"6-vlVl H-indole-5-carboxvlic acid 

2-methoxvethvlamide , A1-B1-C25, the product of the combination of group Al in Table 1 and 
Bl in Table 2 and C25 in Table 3:- 



H 

By proceeding in a manner similar to Example 14 (a) above but using l-methyl-3-(5H-pyrrolo[2,3- 
15 b]pyrazin-6-yl)-l H-indole-5-carboxylic acid [Example 1 5(i)] and 2-methoxyethylamine, there was 
prepared l-methvl-3-(5H-pvrrolor2,3-b1pvrazin-6-vlVlH-indole-5-carboxvlic acid 2- 

methoxvethvlamide as an orange solid. MS: 350(MH + ). HPLC (Method C): Rj = L27 minutes. 

(w) l-methvl-3-(5H-pvrrolof2,3-blDvrazin-6-vlVl H-indole-5-carboxvlic acid 2-thien-2- 
20 vlethvlamide . Al-B 1-C27, the product of the combination of group Al in Table 1 and Bl in 




H 




Table 2 and C27 in Table 3:- 
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By proceeding in a manner similar to Example 14 (a) above but using l-methyl-3-(5H-pyrroIo[2,3- 
b]pyrazin-6-yl)-lH-indole-5-carboxylic acid [Example 15(i)] and 2-thien-2-ylethylamine, there was 
prepared 1 -methvl-3-f 5H-pvirolor2. 3-blpvrazin-6-vn-l H-indole-5-carboxvlic acid 2-thien-2- 
vlethvlamide as a yellow solid. MS: 402(MH + ). HPLC (Method C): R T = 1 .45 minutes. 

(x) l-methvl-3-f5H-Pvrrolof2 3-b1pvrazin-6-vlVlH-indole-5-carboxvltcacid2-fluoroethvlamide. 
A1-B1-C53, the product of the combination of group Al in Table 1 and Bl in Table 2 and C53 
in Table 3:- 




By proceeding in a manner similar to Example 14 (a) above but using l-methyl-3-(5H-pyrrolo[2,3-» 
b]pyrazin-6-yl)-lH-indole-5-carboxylic acid [15(i)] and 2-fluoroethylamine, there was prepared 
l-methvl-3-f5H-pvrrolor2.3-b1pvrazin-6-vn-lH-indole-5-carboxvlic acid 2-fluoroethvlamide as an 
orange solid. MS : 338^1**). HPLC (Method C): Rx=1.30 minutes. 

00 l-methvl-3-f 5H-pvrrolor2.3-b1pvrazin-6-vn-lH-indole-5-carboxvlic acid 2- 

carboethoxvethvlamide. A1-B1-C54, the product of the combination of group A2 in Table 1 
and Bl in Table 2 and C54 in Table 3:- 

h y^y 0 ^ 




By proceeding in a manner similar to Example 14 (a) above but using l-methyl-3-(5H-pyrrolo[2,3- 
b]pyrazin-6-yl)-lH-indole-5-carbpxylic acid [Example 15(i)] and 0-alanine ethyl ester hydrochloride , 
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there was prepared l-methvl-3-(5H-pvrrolo[2J-b1pvrazin-6-vlVlH-indole-S-carboxvlic acid 
2-carboethoxvethvlamide as an orange solid. MS : 392(MH+). HPLC (Method C): RT=L38 minutes. 



(z) 1 -methvl-3^5H-pvrrolo[2 J-b1pvrazin-6-vn~l H-indole-5-carboxvlic acid ( hvdroxvmethvlV 
5 carbomethoxv-methvlamide. A1-B1-C52, the product of the combination of group Al in Table 

1 and Bl in Table 2 and C52 in Table 3:- 

/ 




H 



By proceeding in a manner similar to Example 14 (a) above but using l-methyl-3-(5H-pyrrolo[2,3- 
b]pyrazin-6-yl)-lH-indole-5-carboxylic acid [Example 15(i)] and serine methyl ester hydrochloride, 
10 there was prepared l-methvl-3-(5H-pvrrolor2J-b1pvrazin-6-vlVlH-indole--5-carboxvlic acid 

( hvdroxvmethvl Vcarbomethoxv-meth vl am ide as an orange solid. MS : 394(MH + ). HPLC (Method C): 
Rf=l .24 minutes. 



(aa) 1 -methvl-3-(5H-pvrrolo[2 J-blpvrazin-6-vlVl H-indole-5-carboxvlic acid 2-hvdroxvethylamide. 
15 A1-B1-C34, the product of the combination of group Al in Table 1 and Bl in Table 2 and C34 

in Table 3:- 




H 



By proceeding in a manner similar to Example 14 (a) above but using l-methyl-3-(5H-pyrro!o[2,3- 
b]pyrazin-6-yI)-lH-indole-5-carboxylic acid [Example 15(i)] and ethanolamine, there was prepared 
20 1 -methvl-3-(5H-pvrrolor2,3-b1pvrazin->6-vl V 1 H-indole-5-carboxvlic acid 2-hvdroxvethvlamide as a 

yellow solid, m.p. 171-173°C (with decomposition). MS : 336(MH + ). 
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(ab) l-methvlO-r5H-pvrrolor2 J^b1pvrazin-6-vlVlH-indole-5-carboxvlicacid methvlamide. 

A1-B1-C23, the product of the combination of group Al in Table 1 and Bl in Table 2 and C23 
in Table 3:- 

r 

H 
\ 




H 



By proceeding in a manner similar to Example 14 (a) above but using l-methyl-3-(5H-pyrrolo[2,3- 
b]pyrazin-6-yl)-lH-indole-5-carboxylic acid [Example 15(i)] and methylamine, there was prepared 
l-methyl-3-(5H-pvrrolor2J-b1pvrazin-6-vn-lH-indole-5-carboxvlic acid methvlamide as a beige solid, 
MS : 304(MH + ). 'H-NMR [(CD 3 ) 2 SO]: 5 8.64 (1H, broad s); 8.59 (d, 1H, J=1.0 Hz); 8.27(d, 1H, 

J=2.4 Hz); 8.17 (s, 1H); 8.15 (d, 1H, J-2.4 Hz); 7.82(dd, 1H, J=1.0 Hz, 7.9 Hz); 7.62 (d, 1H, J=7.9 
Hz); 7.21 (s, 1H); 3.96 (s, 3H); 2.82 (s 5 3H). 

(ac) l-methyl-3-(5H-pyrrolor2 J-blpvrazin-6-vlVl H-indole-5-carboxvlic acid diethylamide. 

A1-B1-C55, the product of the combination of group Al in Table 1 and Bl in Table 2 and C55 
in Table 3 




H 



By proceeding in a manner similar to Example 14 (a) above but l-methyl-3-(5H-pyrrolo[2,3-b]pyrazin- 
6-yI)-lH-indole-5-carboxylic acid [Example 15(i)] and dimethylamine, there was prepared l-methvl-3- 
(5H-pvrrolor23-b1pyrazin-6-ylV lH-indole-5~carboxvlic acid dimethvlamide as a yellow solid. MS: 
320(MH + ). 1 HNMR[(CD 3 ) 2 SO]:5 8.26 (d, 1H, J=2.1 Hz); 8.18(s, 1H); 8.15 (d, 1H,J=2.1 Hz); 
7.62(d, IH, J=8.1 Hz); 7.372 (dd, 1H, JN 1 .0 Hz, 8.1 Hz); 6.98 (s, 1H); 3.94 (s, 3H); 3.05 (s, 6H). 



(ad) ri-methvN3-(5H-pyrrolor23-blpvrazin-6-vn-lHHndol-5-vn morpholin-4-vl ketone. 

A1-B1-C56, the product of the combination of group Al in Table 1 and Bl in Table 2 and C56 
in Table 3:- 
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H 



By proceeding in a manner similar to Example 14 (a) above but using l-methyl-3-(5H-pyrro!o[2,3- 
b]pyrazin-6-yl)-lH-indole-5-carboxylic acid [Example 15(i)] and morpholine , there was prepared 
fl-methvl-3-(5H-pvrrolo[23 ketone as a yellow solid, 

MS: 362(MH+). 

(ae) 4-hvdroxv-r 1 -f 1 -methvl-3-(5 H-pvrrolof 2.3-frlpvrazin-6-vl V 1 H-indol-5-vl]carbonvl-piperidine. 
A1-B1-C57, the product of the combination of group Al in Table 1 and Bl in Table 2 and C57 
in Table 3:- 




H 



By proceeding in a manner similar to Example 14 (a) above but using l-methyl-3-(5H-pyrrolo[2,3- 
b]pyrazin-6-yl>lH-indole-5-carboxylic acid [Example 15(i)] and 4-hydroxypiperidine, there was 
prepared 4-hvdroxv-r l-ri-methvl-3-(5H^ 

as a yellow solid, MS: 376(Mft + ), 398(MNa+). 

(af) 3-ri-methvl-3-(5H-pvrrolor2J-b^ acid 
methvlamide. A1-B1-C26, the product of the combination of group Al in Table 1 and Bl in 
Table 2 and C26 in Table 3 :- 



\ 




H 
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By proceeding in a manner similar to Example 14 (a) above but using 3-[l-methyI-3-(5H-pyrroIo[2,3- 
b]pyrazin-6-yi)-lH-indol-5-yl]carbonyIaminopropionic acid [Example 15(1)] and methylamine, there 
was prepared 341-methvl-3-(5H-pviTolor23^ 

acid methvlamide as a yellow solid. MS : 377(MH+). HPLC (Method C): Rj = 1 .20 minutes. 



(ag) l-melhvl-3-(5H-pYiTolof23^ 

3-hvdroxvpropvlamide . A1-B1-C34, the product of the combination of group Al in Table 1 
and Bl in Table 2 and C34 in Table 3:- 




10 By proceeding in a manner similar to Example 14 (a) above but using l-methyl-3-(5H-pyrrolo[2,3- 
b]pyrazin-6-yl)-lH-indole-5-carboxyIic acid [Example 15(i)] and 3-hydroxypropylamine, there was 
prepared l"methvl-3-(5H-pwolor2.3-b1pvrazin-6-vlVlH'indole-5-carboxvlic acid 3- 

hvdroxvpropvlamide as a yellow solid. MS : 350(MH + ). HPLC (Method C): Rj = 1 .22 minutes. 

15 (ah) 3-{644-(l-methvl)ethoxvphenvn-5H-pvrrolor2J-blDvrazin-7-vU-N-methvl propionamide. 

A33-B63, the product of the combination of group A33 in Table 1 and B63 in Table 2:- 




By proceeding in a manner similar to Example 14(a) above but using 3-{6-[4-(l-methyl)ethoxyphenyl]- 
5H-pyrrolo[2,3-b]pyrazin-7-yl}propionic acid [Example 25(b)] and methylamine, there was prepared 
20 3-(644-fl-methvnethox yphenvl]-5H-pvn'olof23-b]pvrazin-7-vU-N-methvl propionamide as a yellow 
solid, MS: 339(MH+). HPLC (Method C): R T = 1.49 minutes. 



(ai) 



3-r6-(4-methoxvphenvlV5H-pvrrolor2,3-blpvra2in-7-vll- N-methyl propionamide . A33-B77, 
the product of the combination of group A33 in Table 1 and B77 in Table 2:- 
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By proceeding in a manner similar to Example 14(a) above but using 3-[6-(4-methoxyphenyl)-5H- 
pyrrolo[2,3-b]pyrazin-7-yl]propionic acid [Example 25(d)] and methytamine, there was prepared 
3-r6-(4-methoxvphenvlV5H-Dvrrolor 2.3-blpvra2in-7-vnoropionicacid methvlamide as an off-white 
solid. lH NMR [(CD 3 ) 2 SO]: 6 12.0 (s, 1H) 8.3 (d, 1H), 8.2 (d,lH), 7.7 (d, 2H), 7.1 (d, 2H), 3.8(s, 
3H), 3.05 (t, 2H), 2.6 (t, 2H) 2.5 (s, 3H). MS: 3 1 0(MH+). 

(aj) 3-{6-r4-(l-methvnethoxvphenvn-5H-p vrrolor2.3-b1pvrazin-7-vl>propionamide. A32-B63, the 
product of the combination of group A32 in Table 1 and B63 in Table 2:- 




By proceeding in a manner similar to Example 14(a) above but using 3-{6-[4-(l-methyl)ethoxyphenyl]- 
5H-pyrrolo[2,3-b]pyrazin-7-yI}propionic acid [Example 25(b)]and ammonium chloride, there was 
prepared 3-(6-r4-(l-methvnethoxvphenvll -5H-pvrrolor2.3-blDvrazin-7-vl)DroDionamide as a white 
solid. MS: 325(MH + ). HPLC (Method C): Rt=I .44 minutes. 



(ak) 3-(6-(4-hvdroxvphenvn-5 H-pvrrolor2.3-b1pvrazin-7.vnpropionamide. A32-B78, the product 
of the combination of group A32 in Table 1 and B78 in Table 2:- 




By proceeding in a manner similar to Example 14(a) above but using 3-{6-(4-hydroxyphenyl)-5H- 
pyrrolo[2,3-b]pyrazin-7-yl}propionic acid [Example 30] and ammonium chloride, there was prepared 
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3^6-(4-hvdroxvphenvlV5H-pvrrolo[2,3-b1pvrazin-7-vl>propionamide as a white solid. MS: 
283(MH+). HPLC (Method C): R T = 2.18 minutes. 



(al) 346-(4~fluorophenvlV5H- pwolor2.3-b1pyrazin-7-vlVN>methvl propionamide . A33-B89, the 
product of the combination of group A33 in Table 1 and B89 in Table 2:- 




By proceeding in a manner similar to Example 14(a) above but using 3-[6-(4-fluorophenyl)-5H- 
pyrroIo[2 5 3-b]pyrazin-7-yl]propionic acid [Example 25(c)] and methylamine, there was prepared 
10 3-r6-f4-fluo rophenvlV5H-pvrrolor2J>-b1pvrazin-7-vll-N-methvl propionamide as an off-white solid. 
*H NMR [(CD 3 )2SO]: 8 12.5 (s, 1H) 8.4 (d, 1H), 8.2 (d,lH), 7.8 (d, 2H), 7.4 (d, 2H), 3.1 (t, 2H), 2.6 

(t, 2H), 2.5 (s, 3H). MS: 298(MH 4 ). 



15 



20 



(am) 



344-(3,5-dimethvl-isoxazolvM-^ 

carboxvlic acid (2-methoxv-ethvlVamide. A83-B1-C25, the product of the combination of 
group A83 in Table 1 and Bl in Table 2 and C25 in Table 3> 



N— O 




By proceeding in a manner similar to Example 14 (a) above but using 3-[4-(3,5-dimethyl-isoxazole-4- 
yI)-lH-pyirolo[2,3-b]pyrid^^ acid [Example 15(m)] and 

2-methoxyethyIamine, there was prepared 3-[4-(3,5-dimethvl-isoxazolvl-4-vlVlH-pyrrolor2.3- 
blpyridin-2-vn-l -methv l-1 H-indole-5-carboxvlic acid (2-methoxv-ethvlVamide as a solid, m.p. 249- 

i 

250°C. MS:443(M + ). 
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(an) 3-[4-G.5-dimethvl-isoxazolvl^^ 

acid (2-methoxv-ethvlVamide. A83-B2-C25, the product of the combination of group A83 in 
Table 1 and B2 in Table 2 and CIS in Table 3:- 



N — 0 




By proceeding in a manner similar to Example 14 (a) above but using 3-[4-(3,5-dimethyl-isoxazole-4- 
yl)-lH-pyrrolo[2,3-b]pyridine-2-yl]-lH-indole-5-carboxy!ic acid [Example 15(n)] and 
2-methoxyethylamine, there was prepared 3-[4-f3,5-dimethvl-isoxazolvl-4-vlVlH-pvrrolor23- 
b ]pvridin-2-vl1-lH-indole-5-carboxvlic acid (2-methoxv-ethvO-amide as a white solid, m.p. 274-275°C. 

MS: 430(MH+). 



(ao) 3-(4-cvano-l H-pvrrolo^^-blpvridin^-vll-l-methvl-lH-indole-S-carboxvlic acid f2-hvdroxv- 
1 . 1 -dimethvl-ethvl Vamide , A3-B1-C3 1, the product of the combination of group A3 in Table 1 
and Bl in Table 2 and C3 1 in Table 3:- 

H 




By proceeding in a manner similar to Example 14 (a) above but using 3-(4-cyano-lH-pyrrolo[2,3- 
b]pyridine-2-yl]-l-methyHH-indoIe-5-carbo>^Iic acid [Example 15(r)] and 2-amino-2- 
methylpropanol, there was prepared 3-(4-cvano- 1 H-pvrrolo[23-b1pvridin-2-vl1- 1 -methyl- 1 H-indole-5 

carboxvlic acid (2-hvdroxv-Kl-dimethvl-ethvlVamide as a solid. MS: 388(MH + ). HPLC(Method C): 
RT = 2.81 minutes. 
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(ap) 3-(4-cvano-lH-pyrrolor23-^^ (2-hvdroxv- 
2-methvl-propYlVamide, A3-B1-C97, the product of the combination of group A3 in Table 1 
and Bl in Table 2 and C97 in Table 3:- 




By proceeding in a manner similar to Example 14 (a) above but using 3-(4-cyano-lH-pyrrolo[2,3- 
b]pyridine-2-yl]-l-methyMH-indole-5-carboxylic acid [Example 15(r)] and 3-amino-2-rnethyI-2- 
propanol (prepared according to the literature procedure of Cabella et. al. Tetrahedron, 1995, 5 1 (6), 
18-17-1826), there was prepared 3-(4-cvano- 1 H-pvrrolor2.3-blpvridin-2-vn- 1 -methvl- 1 H-indole-5- 
carboxylic acid (2-hvdroxv-2-methyl-propy[)-amide as a yellow solid. LC-MS: METHOD D: Rj = 

2.69 minutes, 388(MH+). 

(aq) 245,6-dimethoxv-3-aH-pmolo[2J-b1pyrid^ 

A2-B1 18-C1, the product of the combination of group A2 in Table 1 and Bl 18 in Table 2 and 
CI in Table 3:- 




By proceeding in a manner similar to Example 14(a) but using [5,6-dimethoxy-3-(lH-pyrrolo[2,3- 
b]pyridin-2-yl)-indol-l-yl]-acetic acid [Example 13(g)] there was prepared 2-f 5,6-dimethoxv-3-( 1 H- 
pvrrolor2J-b1pvridin-2>vlVindol-l-vlM-morpholin-4>vl-ethanone as a pale yellow solid, m.p. 260°C 

(with decomposition). TLC: Rp = 0.37 (dichloromethane/methanol, 9/1). MS: ESI; m/z = 421 MH+ 

EXAMPLE 15 

(a) r 1 -Methvl-3-f 1 H-Dvrrolor2.3-blDvridin-2-vlV 1 H-indol-5-vloxvl-acetic ac id. A2-B 1 -C6, the 
product of the combination of group A2 in Table 1 and B 1 in Table 2 and C6 in Table 3:- 
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OH 



A solution of {l-methyl-3-[l-(tolu^^ 

acetic acid ethyl ester [500mg, Reference Example 1 5(b)] in methanol (25 mL) was treated with 
potassium hydroxide (5N, 3 mL) and then heated at reflux for 16 hours. The solvent was removed 
5 under reduced pressure and the residue was treated with water (10 mL). The pH of this mixture was 
adjusted to 7 by addition of acetic acid and the resulting colourless solid was collected by filtration 
then dried to give the title compound (1 70mg) as a colourless solid, m.p. >300°C. MS: 322(MH + ). 

(b) 2-ri-methvl-3-nH-pvrrol or2.3-b1pvridin-2-vn-lH-indol-5-vloxvl-Dropionicacid. A2-B 1 -C2, 
10 the product of the combination of group A2 in Table 1 and B 1 in Table 2 and C2 in Table 3:- 



By proceeding in a manner similar to Example 1 5(a) above but using 2-{ 1 -methyl-3-[ 1 -(toluene-4- 
sulfonyl)-lH-pyrrolo[2,3-b]pyridin-2-yl]-lH-indol-5-yloxy}-propionic acid ethyl ester [Reference 
Example 15(c)], there was prepared 2-f 1 -methvl-3-( lH-pvrrolor2.3-b1pvridin-2-vn- 1 H-indol-S-vloxvl- 

15 propionic acid as a colourless solid, m.p. 177-178°C. MS: 336(MH f ). 




O 




H 



(c) l-ri-methvl- 3-(lH-pvrrolor2.3-b1pvridin-2-vn-lH-indol-5-vloxvl-cvclobutane-l-carboxvlic 
acid, A2-B1-C1 1, the product of the combination of group A2 in Table 1 and Bl in Table 2 
and CI 1 in Table 3:- 
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By proceeding in a manner similar to Example 1 5(a) above but using 1 -{ 1 -methy l-3-[l -{tolueneA- 
sulfonyl>lH-pyirolo[2,3-b]pyri^^ acid ethyl ester 

[Reference Example 15(d)], there was prepared Hl-methvl-3-( 1 H-pvrrolor2.3-b1pvridin-2-viyi H- 
indoI-5-vloxvl-cvclobutane-l-carboxylic acid as a colourless solid, m.p. 168-169°C. MS: 362(MH* f ). 

(d) 1 -methvl-3-( 1 H-pvrrolo|Z3 -blpvridin-2-vlV 1 H-indo le-5-carboxvl ic acid. A2-B 1 -C28, the 
product of the combination of group A2 in Table 1 and B 1 in Table 2 and C28 in Table 3 :- 



By proceeding in a manner similar to Example 15(a) above but using 1 -methy 1-3 -[l-(toluene-4- 
sulfonyl)-lH-pyrrolo[2,3-b]pyridin-2-yl]-lH-indole-5-carboxylic acid, methyl ester [Reference 
Example 19(a)], there was prepared 1 -methvl-3-f 1 H-pvrrolor2 J-blDvridin-2-vlV 1 H-indole-5- 

carboxvlic acid as a yellow solid, m.p. >300°C. MS: 291(MH + ). 

(e) 1 -methvl-3-f 1 H-pvrrolor2 .3-b1pvridin-2-vn- 1 H-indol-5-oL A2-B 1 -C 1 0, the product of the 



By proceeding in a manner similar to Example 15(a) above but using 1 -methy I-3-[l-(toluene-4- 
sulfonyl)-lH-pyrrolo[2,3-b]pyridin-2-yl].lH-indol-5«ol [Reference Example 14(a)], there was prepared 
l-methvl-3-(lH-pvrrolo[ 2,3-b1pvridin-2-vlVlH-indoK5-ol as a yellow solid, m.p. 199-200°C. MS: 
264(MH+). 




combination of group A2 in Table 1 and Bl in Table 2 and C10 in Table 3:- 



HO 
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(f) 1 -( 1 -fcvclobutanecarboxvlic acidV3-n H-pvrrolor2.3-blpvridin-2-vl% 1 H-indol-5-vloxv)- 

cvclobutanecarboxvlic acid . A2-B12-C1 1, the product of the combination of group A2 in Table 
1 and B 12 in Table 2 and CI 1 in Table 3:- 



By proceeding in a manner similar to Example 15(a) above but using l-{ l-(cyclobutanecarboxy!ic acid 
ethyl ester)-3-[l-(toIuene-4-sulfonyl)-lH^ 

cyclobutanecarboxylic acid ethyl ester [Reference Example 23(d)], there was prepared 
1-(1 -fcvclobutanecarboxvlic acidV3-nH-pvrrolor2,3-b]pvridin-2-vn->lH-indol-5-vloxv^ 

10 cvclobutanecarboxvlic acid as a yellow solid, m.p. 240 °C (with decomposition). MS: 444(MH"). 

(g) l-methvl-3-flH-pvn-olor2J-b1pvridin-2-vlVlH-indole-6-carboxvlicacid . A2-B 1 8-C28, the 

product of the combination of group A2 in Table 1 and Bl 8 in Table 2 and C28 in Table 3:- 

o 



15 By proceeding in a manner similar to Example 15(a) above but using l-methyl-3-[l-(toIuene-4- 

» 

suIfonyl)-lH-pyrrolo[2,3-b]pyridin-2-yl]-lH-indole-6-carboxylic acid, methyl ester [Reference 
Example 1 3(g)], there was prepared l-methvl-3-(lH-pvrrolo[23-b]pvridin-2-vlVlH-indole-6- 
carboxvlic acid as a yellow solid, m.p. 359-36 1°C. MS 292(MH + ). 

20 (h) 3-ri-methvl-3-nH-pvrrolor2,3-blDvridin-2-vn-lH-indol-5-vn-propionic acid. A2-B 1 -C2 1 , the 



5 





H 



product of the combination of group A2 in Table 1 and Bl in Table 2 and C21 in Table 3:- 
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H 



By proceeding in a manner similar to Example 1 5(a) above but using 3-{ l-methyl-3-[l-(toluene-4- 
sulfonyl)-lH-pyrrolo[2,3-b]pyridin-2-yl]-lH-indol-5-yl}-propionic acid ethyl ester [Reference Example 
38(a)], there was prepared 3'n" met hvl-3-(lH"pvrrolor2J-b1pvridin-2"VlVlH'indol-5-vl1-propionic 

5 add as a yellow solid, m.p. 268-270°C. MS 320 (MH + ). 

(i) 1 -methvlO-(5H-pvrrolor2 ,3-b1pvrazin-6-vn- lH-indole-5-carboxvlic acid, Al-Bl -C2 8, the 
product of the combination of group Al in Table 1 and Bl in Table 2 and C28 in Table 3:- 




H 



10 By proceeding in a similar manner to Example 15(a) but using l-methyl-3-(5H-pyrrolo[2,3-b]pyrazin- 
6-yl)-lH-indoIe-5-carboxyIic acid, methyl ester [Reference Example 19(b)] there was prepared 
l-methvl-3"(5H-»pvrrolo[23-b]pvrazin-6-vlVlH-indole-5-carboxvlic acid as a brown solid, m.p. 350°C. 
HPLC (METHOD A): R T = 5.85 minutes. 

15 (j) f2-methoxy-5-f5H-pyrrolo|'2J-b]pyrazin-6-yl)-phenoxy1acetic acid , A 1 -B67, the product of the 

combination of group Al in Table 1 and B67 in Table 2:- 




By proceeding in a manner similar to Example 15 (a) above but using [2-methoxy-5-(5H-pyrrolo[2,3- 
20 b]pyrazin-6-yl)-phenoxy]-acetic acid ethyl ester [Example 27], there was prepared r2-methoxv-5-f5H" 
pvrrolor2,3-b1pvrazin-6-vlVphenoxv]acetic acid as a white solid, m.p. 330-332°C. MS: 300(MH + ). 
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(k) 3-r2-dimethvlaminQ-5-r5 H-pvrrolor2J-b1pvrazin-6-vlVphenvnproDionicacid ^ A32-B74, the 

♦ 

product of the combination of group A32 in Table 1 and B74 in Table 2> 




H 



By proceeding in a manner similar to Example 15 (a) above but using ethyl 3-[2-dimethyIamino-5-(5H- 
pyrrolo[2,3-b]pyrazin-6-yl)phenyl]propionate [Reference Example 38(b)], there was prepared 
342-dimethvlamino-5-f5 H-pyrrolor2.3-b1pvrazin-6--vlVphenvnpropionic acid as an orange solid, m.p. 
269-271°C. MS:311(MH*). 

■ 

(0 3-ri-methvl-3-f5H-Pvrrolor2J-blpvra zin-6-vlVlHHndo»-S-vncarbonvlaminoproDionicacid. 

A1-B1-C58, the product of the combination of group Al in Table 1 and Bl in Table 2 and C58 
in Table 3 




H 



By proceeding in a manner similar to Example 15 (a) above but using 1 -methyl-3-(5H-pyrrolo[2,3- 
b]pyrazin-6-yI>lH-indole-5-carboxylic acid 2-carboethoxyethylamide [Example 14(y)] and sodium 
hydroxide , there was prepared 3-H -methvl-3-( 5H-pvrrolor2J-b1pvrazin-6-vlVl H-indol-5- 
yllcarbonvlaminopropionic acid as an orange solid (35mg). MS: 364(MH+). HPLC (Method C): Rj = 
1.24 minutes. 

i 

(m) 3-[4-(3,5-dimethyl-isoxazole-4-y0^ 

carboxylic acid, A83-B1-C28, the product of the combination' of group A83 in Table 1 and Bl 
in Table 2 and C28 in Table 3:- 
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By proceeding in a manner similar to Example 15 (a) above but using 3-[4-(3,5-dimethyl-isoxazole-4- 
yl)-l-(toluene^-sulfonyl)-lH-p^ ac id ? 
methyl ester [Reference Example 13(m)], there was prepared 3-r4-(3,5-dimethvl-isoxazole-4-vlVlH- 
pvrrolor2.3-b1pvridine-2-vn-l-methvl-lH-indole-5-carboxvlic acid as a yellow solid, m.p. >305°C. 
5 LC-MS (METHOD D): R T = 2.57 minutes. 

(n) 344-f 3,54methvl-isoxazole-4-vlVl H- pvrrolor2.3-bTDvridine-2-vn-l H-indole-5-carboxvlic acid . 
A83-B2-C28, the product of the combination of group A83 in Table 1 and B2 in Table 2 and 
C28inTabIe3:- 



10 




By proceeding in a manner similar to Example 1 5 (a) above but using 3-[4-(3,5-dimethyl-isoxazoIe-4- 
yl>l -(toluene-4-sulfonyl)- 1 H-pyrrolo[2,3-b]pyridine-2-yl]-l H-indoIe-5-carboxylic acid, methyl ester 
[Reference Example 12(1)], there was prepared 3-[4-f3.5-dimethvl-isoxazole»4-vlVlH-pvrrolof2.3- 
b1pvridine-2-vn-lH-indole-5-carboxvlic acid as a yellow solid, m.p. >300°C. MS: 373(MH + ). 

(o) 4-G.5-dimet hvl-isoxazole-4-vn-2-f S-methoxv- 1 -methvl- 1 H-indol-3-vl V 1 H-pvrrolor2.3- 

blovridine. A83-B1-C1, the product of the combination of group A83 in Table 1 and Bl in 
Table 2 and CI in Table 3:- 




20 By proceeding in a manner similar to Example 1 5 (a) above but using 4-(3,5-dimethyl-isoazol-4-yI)-2- 
(5-methoxy-l-methyl-lH-indol-3-yl)-l-(toluene-4-sulfonyl>lH-pyrrolo[2,3-b]pyridine [Reference 

t 

Example 13(m)], there was prepared 4-f 3.5-dimethvl-isoxazole-4-vn-2-f 5-methoxv-l -methvl- 1 H-indol- 
3-vlVlH-pyrr olor2.3-b1pvridine as a yellow solid, m.p. 254-255°C. MS: 373(MH + ). 
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(p) 4-G.5-dimethyl-isoxazole4-vlV2-(5-methox 

A83-B2-C1, the product of the combination of group A83 in Table 1 and B2 in Table 2 and CI 
in Table 3 




By proceeding in a manner similar to Example 15 (a) above but using 4-(3,5niimethyl-isoazol-4-yl)-2- 
(5-methoxy-lH-indol-3-yl)-l-(toluene^^ [Reference Example 

12(m)], there was prepared 4-f3,5-dimethvl-isoxazole-4-vlV2-f5-methoxv-lH-indol-3-vn-lH- 
pvrrolorZ3-frlpvridine as a yellow solid, m.p. 270-27 1°C. TLC: Rp = 0.29 (ethyl acetate/heptane, 4:1). 

(q) 3-(4-methoxv-lH-pvrrolor2^ acid. 

A5-B1-C28, the product of the combination of group A5 in Table 1 and Bl in Table 2 and C28 
in Table 3:- 




By proceeding in a manner similar to Example 15 (a) above but using 3-[4-(methoxy-l-(toluene-4- 
suIfonyl)-lH-pyrrolo[2 5 3-b]pyridine-2-yl]-l-methyMH-indole-5-carboxylic acid, methyl ester 
[Reference Example 2(q)], there was prepared 3-( 4-methoxy- 1 H-pvrrolor2 3-b1pvridine-2-vn- 1 - 
methvl-lH-indole-5-carboxvlic acid as a pink solid. LC-MS: METHOD D: Kj = 2.39 minutes, 

322(MH+). 

(r) 3-(4-cvano-lH-ovrrolor23-b1p^ 

A3-B1-C28, the product of the combination of group A3 in Table 1 and Bl in Table 2 and C28 

• * 

in Table 3:- 




H 



WO 03/000688 



159 



PCT/GB02/02799 



By proceeding in a manner similar to Example 1 5 (a) above but using 3-(4-cyano-l H-pyrroIo[2,3- 
b]pyridine-2-yI)-l-methyMH-indoIe-5-carboxylic acid, methyl ester [Reference Example 81], there 
was prepared 3-f4-cvano-lH-pvrrolo[23-b1pvridine-2-vn-l-methvl-lH-indole-5-carboxvlic acid as a 
pink solid. HPLC (Method C): R T - 2.89 minutes. MS: 3 1 7(MH+). 



(s) 3-nH-pvnT>lo[23-b1pvridine-2-vO-l H-indole-5-carboxvlic acid , A2-B2-C28, the product of 

4 

the combination of group A2 in Table 1 and B2 in Table 2 and C28 in Table 3:- 

o^ ^OH 




By proceeding in a manner similar to Example 15 (a) above but using l-(toluene-4-sulfonyl)-3-[l- 
(toluene-4-sulfonyl>lH-pyrrolo[2,3-b]pyridine-2-yl>lH-indole-5-carboxylic acid, methyl ester 
[Reference Example 12 (p)], there was prepared 3~( 1 H-pvrrolor2.3-b] pyridine-2-vl V 1 H-indole-5- 

carboxvlic acid as a yellow solid, m.p. >300°C. ! HNMR [(CD3>2SO]: 5 12.85-12.95 (1H, s); 12.10- 

12.00 (1H, s); 8.65 (1H, s); 8.31 (1H, dd); 8.28 (1H, d); 8.25 (1H, dd); 7.85 (1H, dd); 7.55 (1H, d); 7.30 
(lH,m);6.97(lH,d). 



(t) 2-r5-methoxvl-lH-indol-3-vn-lH-Dvrrolor2J-blpvridine -4-carboxvlic acid, A67-B2-C 1 , the 
product of the combination of group A67 in Table 1 and B2 in Table 2 and CI in Table 3:- 




By proceeding in a manner similar to Example 15 (a) above but using 2-(5-methoxy-lH-indol-3-yl)-l- 
(toluene-4-sulfonyl)-lH-pyrroIo[2,3-b]pyridine-4-carboxylic acid tert-butyl ester [Reference Example 
67(b)], there was prepared 2-r5-methoxvl-lH-indol-3-vlVlH-pvrrolo[2.3-b1pvridine -4-carboxvlic acid 
as a dark solid. MS: 308(MH + ), TLC: Rp = 0.04 (ethyl acetate/heptane, 3:1). 
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(u) Potassium 2-(5-methoxvl-lH"indol-3-vlVlH-pvrrolof2J-b1pvrjdine-4-c arboxylate T potassium 
salt of A2-B2-C28, the product of the combination of group A2 in Table 1 and B2 in Table 2 
and C28 in Table 3:- 




By proceeding in a manner similar to Example 15 (a) above but using l-methyl-3-[l-(toluene-4- 
sulfonyl>lH-pyrrolo[2,3-b]pyridin-2-yl]lH-indole-5-carboxylic acid, methyl ester [Reference Example 
19 (a)] and evaporation of the reaction mixture followed by suspension in a minimal volume of water, 
collection of the solid and drying at 60°C under vacuum, there was prepared potassium 2-(5-methoxyl- 
lH-indol-3-yl)-lH-pyrrolo[2,3-b]pyridine-4-carboxylate. TLC: Rp = 0.00 (ethyl acetate/pentane, 2:3). 

1HNMR [(CD 3 ) 2 SO]: 5 8.57 (1H, s); 8.10, (1H, dd); 7.90 (3H, m); 7.33 (1H, d); 7.00 (1H, dd); 6.75 
(1H, d). 



EXAMPLE 16 

(a) 2-f 1 -Methvl-3-( 1 H-Pvrrolor2 3-b1pvridin-2-vl> 1 H-indol-S-vloxvl-ethanoL A2-B 1 -C3, the 
product of the combination of group A2 in Table 1 and Bl in Table 2 and C3 in Table 3:- 




A solution of { l-methyl-3-[l-(toluene-4-sulfonyl)-lH^ 

acetic acid ethyl ester [120mg, Reference Example 15(b)] in dry tetrahydrofuran (5 mL) was treated 
with lithium aluminium hydride (1.0M solution in tetrahydrofuran, 50pJ) at 0°C under a nitrogen 
atmosphere. The mixture was allowed to warm to ambient temperature, then stirred for 3 hours and 
then carefully poured into water (75 mL). The mixture was extracted three times with ethyl acetate (25 
mL). The combined organic extracts were washed with brine (75 mL), then dried over sodium sulfate 
and then evaporated to give the title compound (45mg) as a colourless solid, m.p. 209-210°C. MS: 

308(MH + ). 
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(b) 2-r 1 -methvl-3-( 1 H-pvrrolor2,3-b1pvridin-2-vn-l H4ndol-5-vtoxv1-propan-l -oL A2-B 1 -C7, the 
product of the combination of group A2 in Table 1 and Bl in Table 2 and C7 in Table 3:- 



By proceeding in a manner similar to Example 16(a) above but using 2-{l-methyl-3-[l-(toluene-4- 
5 sulfonyl>lH-pyrrolo[2,3-b]pyridin-2-yl]-lH-indol-5-yIo?^}-propionic acid ethyl ester [Reference 

Example 15(c)], there was prepared 2-[ I -methvl-3-f 1 H-pvrrolor2.3-b1pvridin-2-vlV 1 H-indol-S-vIoxv]- 

propan-l-ol as a colourless solid, m.p. 164-165°C. MS: 320(MH + ). 

■ 

(c) ( 1 -j" 1 -methvl-3-( 1 H-pvrrolof 23-b1pvridin-2-ylVl H-indol-5-vloxvl-cyclobutvB -methanol. 
10 A2-B 1 -C 1 2, the product of the combination of group A2 in Table 1 and B 1 in Table 2 and C 1 2 



By proceeding in a manner similar to Example 16(a) above but using l-{l-methyl-3-[l-(toluener4- 
sulfonyl)-lH-pyrrolo[2,3-b]pyridin-2-yl]-lH-indol-5-yloxy}-cyclobutanecarboxylic acid ethyl ester 
15 [Reference Example 15(d)], there was prepared ( 1 -f 1 -methvl-3-f 1 H-pvrrolo[23-b]pyridin-2-vl V 1 H- 

indol-5-vloxvl-cvclobutvU-methanol as a colourless solid, m.p. 144-146°C. MS: 348(MH + ). HPLC 
(METHOD A): R T = 6.37 minutes. 



3- 




in Table 3:- 




(d) 2-(6-phenvl-5H-pvrrolo|"2.3-b1pvra2in-7-vl)-ethanol, A44-B 1 00, the product of the combination 
20 of group A44 in Table 1 and B 100 in Table 2:- 
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By proceeding in a manner similar to Example 1 6(a) above but using (6-phenyl-5H-pyrrolo[2,3- 
b]pyrazin-7-yl>acetic acid [Reference Example 35], there was prepared 2^6-phenvl-5H-pvrrolo|i2.3- 

blpvrazin-7-vlVethanol as a colourless solid, m.p. 201-202°C. MS: 348(MH + ). HPLC (METHOD A): 
R T = 6.37 minutes. [Elemental analysis:- C, 70.68; H, 5.77; N,17.44%. Calculated for C l3 Hj 1N3O:- 

5 C, 70.28; H, 5.48; N, 17.56%]. 



(e) 2-r2-methoxv-5-(5H-pvrrolor2.3-b1pvrazin-6-vn-phenoxv1-ethanol. A 1 -B66, the product of the 
combination of group Al in Table 1 and B66 in Table 2:- 

O ' 

CV o/ 




10 By proceeding in a manner similar to Example 16 (a) above but using [2nrnethoxy-5-(5H-pyrroIo[2,3- 
b]pyrazin-6-yl)-phenoxy]-acetic acid ethyl ester [Example 27], there was prepared 2-r2-methoxv-5- 
fSH-pvrrolopj-blpvrazin-e-vlVphenoxvl-ethanol as a yellow solid, m.p. 203-205°C. MS: 286(MH + ). 

(f) . 3-r2-dimethvlamino-5-(5H-pvrrolor2J-b1pvraz[n-6-vlVphenvl%propan-l>ol. A1-B73, the 
15 product of the combination of group Al in Table 1 and B73 in Table 2:- 




By proceeding in a manner similar to Example 16 (a) above but using ethyl 3-[2-dimethylamino-5-(5H- 
pyrrolo[2,3-b]pyrazin-6-yl)phenyI]propionate [Reference Example 38(b)], there was prepared 
20 3-[2-dimethvlamino-5-f5H-pvrrolor2.3-b]pvrazin-6-vlVphenvl1-propan-l-ol as a yellow solid, m.p. 
203-204°C. MS: 297(MH^). 
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(g) 3^6-r4-(l-methvnethoxvDhenvll-5H^pvrrolor2J-b1pvrazin-7-vnDropanQL A30-B63, the 
product of the combination of group A30 in Table 1 and B63 in Table 2:- 



By proceeding in a manner similar to Example 16 (a) above but using 3-{6-[4-(l- 
methyl)ethoxyphenyl]-5H-pyrrolo[2,3-b]pyrazin-7-yl} propionic acid [Example 25(b)] there was 
prepared 3-f6-r4-(l-methvnethoxvphenvn-5H-pvrrolor2>3-b1pvrazin-7-vUpropanol as a yellow solid 
(7mg). MS: 3 12(MH+). HPLC (Method C): R x - 2.9 minutes. 

EXAMPLE 17 

(a) 2-( 5-Methoxv- 1 -methyl- 1 H-indol-3 -vl> 1 H-pvrroIor2J-b1pvridine. A2-B 1 -C 1 , the product of 
the combination of group A2 in Table 1 and Bl in Table 2 and CI in Table 3:- 



A solution of 2-(5-methoxy-l -methyl-1 H-indol-3-yl)-l -(toluene-4-sulfonyl> 1 H-pyrrolo[2,3-b]pyridine 
[1.45g, Reference Example 13(b)] in methanol (100 mL) was treated with potassium hydroxide (5N, 15 
mL) then heated at reflux for 2 hours. The reaction mixture was cooled then evaporated. The residue 
was treated with water (1 50 mL) and the resulting solid was filtered then dried to give the title 
compound (0.75g) as a tan solid, m.p. 226-227°C. MS: 278(MH + ). 

(b) 3-n-metfivl- 3-qH-pvro A2-B 1 -C9, 

the product of the combination of group A2 in Table 1 and Bl in Table 2 and C9 in Table 3:- 




H 





H 
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By proceeding in a manner similar to Example 17(a) above but using 3-{ l-methyl-3-[l-(toluene-4- 
sulfonyl>lH-pynrolo[23-b]p^ [Reference Example 16], 

* 

there was prepared 3-[ 1 -methyl-3-f 1 H-pvrrolor2 J-blpvridin-2-yQ- 1 H-indol-5-yloxv]-propane- 1 ,2-diol 
as a colourless solid, m.p. 202-203°C. MS: 338(MH+). 



(c ) 34 1 -methvl-3-f 1 H-pvrroIor23-b1pvridin-2-vl V 1 H-indol-5-vloxvl-propan-l -oh A2-B 1 -C4, the 
product of the combination of group A2 in Table 1 and Bl in Table 2 and C4 in Table 3> 



By proceeding in a manner similar to Example 17(a) above but using 3-{l-methyl-3-[l-(toIuene-4- 
10 sulfonyl)-lH-pyrrolo[2,3-b]pyridin-2-yl]-lH-indol-5-yloxy}-propan-l-ol [Reference Example 17], 

there was prepared 3-ri-methvl-3-nH-pwolor2J-b1pvridin-2-vlVlH-indol-5-vloxv1-propan-l-ol as a 

yellow solid, m.p. 192-193°C. MS: 322(MH + ). 

(d) 3-r 1 -methvl-3-( 1 H-Dvrrolor2.3-b1pvridin-2-vn- 1 H-indol-5-vloxv1-propan-2-ol. A2-B 1-C5, the 
15 product of the combination of group A2 in Table 1 and B 1 in Table 2 and C5 in Table 3 :- 



By proceeding in a manner similar to Example 17(a) above but using 3-{l-methyl-3-[l-(toluene-4- 
sulfonyl)-lH-pyrrolo[2,3-b]pyridin-2-yl]-lH-indol-5-yloxy}-propan-2-ol [Reference Example 17], 
there was prepared 3-1" 1 -methvl-3-( 1 H-pvrrolor2.3-b]pvrid in-2-vH- 1 H-indol-5-vloxv1-propan-2-ol as a 

20 yellow solid, m.p. 201-202°C. MS: 32(MH+). 



5 



HO 





(e) 2-r 1 -methvl-5-(2H-tetrazol-5-vn- 1 H-indol-3-vn- 1 H-pvrrolor2.3 -blpyrid ine. A2-B 1 -C3 6, the 
product of the combination of group A2 in Table 1 and Bl in Table 2 and C36 in Table 3:- 



10 



15 
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By proceeding in a manner similar to Example 17(a) above but using 2-[l-methyl-5-(l- 

trimethy lstannanyH H-tetrazol-5-yl)- 1 H-indol-3-yl]-l -(toluene-4-sulfonyl)- 1 H-pyrrolo[2,3-b]pyridine 

[Reference Example 20], there was prepared 2-[l-methvl-5-f2H-tetrazol-5-vlVlH-indol-3-vl1-lH- 

5 pvrrolor2,3-b1pvridine as a yellow solid, m.p. 303°C.MS: 316(MH + ). 

(f) 2-ri-methvl-5-f2-mettwl-2H4^^^ 

A2-B1-C35, the product of the combination of group A2 in Table 1 and Bl in Table 2 and C35 
in Table 3:- 




By proceeding in a manner similar to Example 17(a) above but using 2-[l-methyl-5-(2-methyI-2H- 
tetrazol-5-yl)-lH-indol-3-yl]-l-(toluene-4^ [Reference Example 

21], there was prepared 2-ri-methvl-5-(2-methvl-2H-tetr^ 

blpvridine as a beige solid, m.p. 299-300°C (with decomposition). MS: 330(MH H ~). 

(g) 2-F 1 -methvl-5-( 1 -methyl- 1 H-tetrazol-5-vl V 1 H-indol-3-vl 1- 1 H-pvrrolorZ3-b1pvridine 




By proceeding in a manner similar to Example 17(a) above but using 2-[ l-methyl-5-(l -methyl- 1H- 
tetrazol-5-yl)-lH-indolO-yl]-l-(toluene-4-sulfonyl)-lH-pyrrolo[2,3-b]pyridine [Reference Example 
20 21], there was prepared 2-f 1 -methvl-5-( 1 -methvl- 1 H-tetrazol-5-v IV 1 H-indol-3-y 11- 1 H-pvrrolor2.3- 

bkvridine as a beige solid, m.p. 286-289°C (with decomposition). MS: 330(MH + ). 
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(h) 141-methvl-3-(lH-pvrrolor2J-b1pvridin-2-vlVlH-indol-5--v[1-ethanone, A2-B 1 -C20, the 
product of the combination of group A2 in Table 1 and Bl in Table 2 and C20 in Table 3:- 



By proceeding in a manner similar to Example 17(a) above but using l-[l-methyl-3-{(l-(toluene-4- 
5 sulfonyl>lH-pyrrolo[2,3-b]pyridin-2-yl}-l H-indol-5-yl]-ethanone [Reference Example 22], there was 
prepared 1 -[ 1 -methvl-3-( 1 H-pvrrolor2,3-blpvridin-2-vO- 1 H-indol-5-vn-ethanone as a beige solid, m.p. 

2 1 0°C (with decomposition). MS: 290(MH+). 

(i) 2-( 5.6-dimethoxv- 1 -methyl- 1 H-indol-3-vlV 1 H-pvrrolor2.3-b1pvridine. A2-B 1 7-C 1 , the product 
10 of the combination of group A2 in Table 1 and Bl 7 in Table 2 and CI in Table 3> 



By proceeding in a manner similar to Example 17(a) above but using 2-(5 5 6-dimethoxy-l-methyl-lH- 
indol-3-yl>l-(toluene-4-sulfonyl)-lH-pyrrolo[2,3-b]pyridine [Reference Example 13(d)], there was 
prepared 2-(5,6-dimethoxv-l-methvMH-indol-3>vlVlH-pvrrolo[2J-b1pvridine as a beige solid, m.p. 
IS 283-285°C (with decomposition). MS: 308(MH+). l H NMR [(CD 3 ) 2 SO]: 8 1 1 .75 (1H, s), 8.10 (1H, 

dd), 7.85 (1H, dd), 7.77 (1H, s), 7.41 (1H, s), 7.13 (1H, s), 7.00 (1H, dd), 6.75 (1H, s), 3.85 (3H, s), 
3.84 (3H, s),3.80 (3H, s). 

(j) (R>3-r 1 -methyl-3-f 1 H-Pvrrolor2,3-b1pvridin-2-vl V 1 H-indol-5-vloxvl-propane- 1 ,2-diol. 
20 A2-B1-C80, the product of the combination of group A2 in Table 1 and Bl in Table 2 and C80 




O 




H 



in Table 3:- 




OH 



H 
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By proceeding in a manner similar to Example 17(a) above but using (R)-3-{l-methyl-3-[l-(toluene-4- 
sulfonyl)-lH-pyrrolo[2,3-b]pyridin-2-yl]-lH-indol-5-yloxy}-propane-l ,2-diol [Reference Example 
24(a)], there was prepared (RV34 1 -methvl-3-( 1 H-pvrrolor2 J-blpyridin-2-vl V 1 H-indol-5-vloxvl- 

propane-L2-diol as a colourless solid, m.p. 182-185°C. MS: 338(MH+). 

(k) (S>34I-methvl-3-nHj>^ 

A2-B1-C79, the product of the combination of group A2 in Table 1 and Bl in Table 2 and C79 
in Table 3 




H 



10 By proceeding in a manner similar to Example 17(a) above but using (S>3-{l-methyl-3-[l-(toluene-4- 
sulfonyl)-! H-pyrrolo[2,3-b]pyridin-2-yl]-lH-indol-5-yIoxy}-propane-l ,2-diol [Reference Example 
24(b)], there was prepared ( S V3-F 1 -methvl-3^ 1 H-pvrrolor2 3-b1pvridin-2-vn- 1 H-indol-5-vloxvl- 

propane-h2-diol as a colourless solid, m.p. 153-156°C. MS: 338(MH+). 



15 (1) 245-(2-methoxv-l-methvl^thox^ 

A2-B1-C1 7, the product of the combination of group A2 in Table 1 and B 1 in Table 2 and C17 
in Table 3:- 




By proceeding in a manner similar to Example 1 7(a) above but using 2-[5-(2-methoxy-l-methyl- 
20 ethoxyH-me%MH-indol-3-ylH^ 

Example 25], there was prepared 2-f5-(2-methoxy-l -methvl-ethoxvV 1 -methyl- 1 H-indol-3-yl]-l H- 

pyrrolor2 J-blovridine as a vellow solid, m.p. 150-1 5 1°C. MS: 336(MH + ). 



(m) 241-methvl-S^5-methvl^ 
25 A2-B1-C68, the product of the combination of group A2 in Table 1 and Bl in Table 2 and C68 

in Table 3:- 
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By proceeding in a manner similar to Example 17(a) above but using 2-[l-methyl-5-(5-methyI- 
[l,2,4]oxadiazolO-yl)-lH-in^ [Reference 
example 27], there was prepared 2-\ 1 -methvl-5-f 5-methvl-n .2>41oxadiazol-3-vlVl H-indol-3-vll- 1 H- 
5 pvrrolorZ3-b1pyridine as a cream solid, m.p. 290-294°C. MS: 330(MH+). 



(n) (RV3-r6-met hoxv- 1 -methvl-3-( 1 H-Pvrrolor2 J-bl pvridin-2-vn- 1 H-indol-5-vloxvl-propane- 1 .2- 
djol, A2-B17-C80, the product of the combination of group A2 in Table 1 and Bl 7 in Table 2 
and C80 in Table 3:- 



10 




By proceeding in a manner similar to Example 17(a) above but using (R)-3-{6-methoxy-l-methyl-3-[l- 
(toluene-4-suIfonyl)- 1 H-pyrrolo[2,3-b]pyridin-2-yl]- 1 H-indol-5-yloxy}-propane-l ,2-diol [Reference 
Example 24(c )], there was prepared (RV3-r6-methoxv-l-methvl-3-( 1 H-pvrrolor2,3-b1pvridin-2-vlV 1 H- 
indol-5-vloxvl-propane-L2-diol as a cream solid. MS: 368(MH + ). HPLC (METHOD A): Ry = 5.81 
15 minutes. 



(o) 6-methoxv-l-methvl-3-nH-pvrrolor2.3-b1pvridin-2-vn-lH-indol-5-oL A2-B 1 7-C 1 0, the 

product of the combination of group A2 in Table 1 and B 17 in Table 2 and C10 in Table 3> 

HO 




20 By proceeding in a manner similar to Example 17(a) above but using 2-(5-hydroxy-6-methoxy-l- 

methyl-lH-indol-3-yl)-l-(toluene-4-sulfonyl>lH-pyrrolo[2,3-b]pyridtne [Reference Example 28], there 
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was prepared 6-methoxv-l-methvl-3-nH-pvrrolor2J-b1pw^^ as a brown solid. 

MS: 294(MH+). HPLC (METHOD A): R T = 6.37 minutes. 

(p) 2-( 5-methoxv- 1 -methyl- 1 H-indol-3-y 1 V4-phenvl- 1 H-pvrrolor2.3-b1pvridine. A13-B1-C1. the 
product of the combination of group A13 in Table 1 and Bl in Table 2 and CI in Table 3:- 




By proceeding in a similar manner to Example 17(a) but using 2-(5-methoxy-l»methyl-lH-indol-3-yl> 
4-phenyl-l-(toluene-4-sulfonyl>lH-pyrrolo[2 5 3-b]pyridine [Reference Example 2(m)] there was 
prepared 2-(5-methoxy-l -methyl- 1 H-indol-3-vn-4-phenvl- 1 H-pyrrolor2,3-b1 pyridine as a yellow solid. 
] HNMR [(CD 3 ) 2 SO]; 5 1 1.98 (1H, s); 8.21 (1H, d, J=3.5 Hz); 7.94 (1H, s); 7.86 (2H, d, J=8.8 Hz); 
7.59 (2H, t, J=8.8 Hz); 7.47 (2H, m); 7.39 (1H, d, J=1.9 Hz); 7.17(1H, d, J=3.5 Hz); 6.93 (1H, dd, 
J=8.8, 1.9 Hz); 6.82 (1H, s); 3.84 (3H, s); 3.82 (3H, s). 

(q) 2-r 1 -methvl- 5-f pyridin-4-vlV 1 H-indol-3-yn-4- 1 H-pvrrolor2 J-bl pyridine . A2-B 1 -C37, the 
product of the combination of group A2 in Table 1 and Bl in Table 2 and C37 in Table 3:- 

„N — 




H 

By proceeding in a similar manner to Example 17(a) but using 2-[5-(pyridin-4-yl)-l-methyl-lH-indol- 
3-yl]-l-(toluene-4-sulfonyl)-lH-pyrrolo[2,3-b]pyridine (Reference Example 60) there was prepared 
2-ri-methyl-5-(pvridin-4-ylVlH-indol-3-vn-4-lH-pyrrolor23-b1pyridine as a yellow solid, m.p. 325- 

330°C. . 1HNMR [(CD 3 ) 2 SO]; 8 8.65 (2H, d, J=7.2 Hz); 8.20 (1H, s); 8.15 (1H, m); 8.04 (1H, s); 

7.88 (3H, m); 7.72 (2H, m); 7.03 (1H, t, J=7.2 Hz); 6.96 (1H, s); 3.93 (3H, s). 



0") 2-f5-methoxy-l-methvl-lH-indol-3-vn-lH-pvrrolor23-blpyridine-4-carbonitrile . A3-B1-C1, 
the product of the combination of group A3 1 in Table 1 and Bl in Table 2 and CI in Table 3:- 
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H 



By proceeding in a similar manner to Example 17(a) above but using 2-(5-methoxy-l -methyl- lH-indol- 
3-yl>l-(toluene-4-sulfonyl)-lH-pyrrolo[2,3-b]pyridine-4-carbonitrile [Reference Example 13(h)] there 
was prepared 2-(5-methoxv- 1 -methvl- 1 H-indol-3-vlV 1 H-pvrrolor2.3-blpvridine-4-carbonitrile as an 
orange solid, m.p. 304-305°C. 'H NMR [(CD 3 ) 2 SO]: 8 12.60 (1H, s); 8.24 (1H, s); 8.07 (1H, s); 7.50 
(3H, m); 6.96 (1H, d, J=8.6 Hz); 6.88 (1H, s); 3.91 (3H, s); 3.86 (3H, s). 



(s) 4-chloro-2-( 5-methoxv-l-methvl-lH-indol-3-vn-lH-pvrrolor2.3-b1pvridine. A28-B 1 -C 1 , the 
product of the combination of group A28 in Table 1 and Bl in Table 2 and CI in Table 3:- 



o 




By proceeding in a similar manner to Example 17(a) above but using 4-chloro-2-(5-methoxy-l-methyl- 
lH-indol-3-yl)-l-(toluene-4-sulfonyl)-lH-pyrroIo[2,3-b]pyridine [Reference Example 13(i)] there was 
prepared 4-chloro-2-r 5-methoxv- 1 - methvl- 1 H-indol-3-vlV 1 H-pvrrolor2.3-b1pvridine as a tan solid, m.p. 
250-252°C. MS: 3 ^(MH*). 

(t) 2-r5-methox v-l -methvl- 1 H-indol-3-vlV4-f pvridin-3-vlVl H-pvrrolor2.3-blpvridine. 

A15-B1-C1, the product of the combination of group A15 in Table 1 and Bl in Table 2 and CI 
in Table 3:- 




H 



By proceeding in a similar manner to Example 17(a) above but using 2-(5-methoxy-l-methyl-lH-indol- 
3-yl)-4-(pyridin-3-yl)-l-(toluene-4-sulfonyl)-lH-pyrrolo[2,3-b]pyridine [Reference Example 2(o)] there 
was prepared 2-(5-methox v-l-methvl-1H-indol-3-vn-4-fpvridin-3-vn-lH-pvrrolor2.3-b1pvridine as a 
yellow solid, m.p. 248-249°C. MS: 355(MH + ). 
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(u) 2-f 5-methoxv- 1 -methvl- 1 H-indol-2-vlV 1 H-Dvrrolof 2,3-bl pyridine, A2-B20-C 1 , the product of 
the combination of group A2 in Table 1 and B20 in Table 2 and CI in Table 3:- 




H H 3 C 

By proceeding in a similar manner to Example 17(a) above but using 2-(5-methoxy-l-methyl-lH-indoI- 

2-yl)-l-(toluene-4-sulfonyl)-lH-pyrrolo[2 5 3-b]pyridine [Reference Example 2(p)], and recrystallising 

- "j 

the reaction product from ethyl acetate then washing with diethyl ether, there was prepared 
2-(5-methoxv- 1 -methvl- 1 H-indol-2-vlt- 1 H-pvrrolor2.3-blpvridine as a yellow crystalline solid, m.p. 

234-235°C. 1H-NMR {(CD 3 ) 2 SO}: 8 12.15-12.10 (s, 1H); 8.275-8.225 (dd, 1H); 8.00-7.975 (dd, 

1H); 7.475-7.45 (d, 1H); 7.125-7.075 (m, 2H); 6.925-6.90 (s, 1H); 6.875-6.825 (m, 2H); 3.95-3.90 (s, 
3H); 3.80-3.775 (s,3H). 

(v) 2-(5-methoxv-l -methvl- 1 H-indol-3-vlV3-methvl-l H-ovrrolor2.3-bl pyridine. A84-B1-C1, the 
product of the combination of group A84 in table 1 and Bl in table 2 and CI in table 3:- 




H 



By proceeding in a manner similar to Example 17(a) above but using 2-(5-methoxy-l-methyl-lH-indol- 
3-yl>3-methyi-l-(toluene-4-suIfonyl)-lH-pyrrolo[2,3-b]pyridine [Reference Example 13(k)], there was 
prepared 2-f 5-methoxv- 1 -methvl- lH-indol-3-vl>3 -methvl- lH-pvrrolor23-b1pvridine as a beige solid, 
m.p. 237°C. [Elemental analysis:- C, 74.15; H, 6.10; N, 14.54%. Calculated forC 18 Hi 7 N 3 0:-C, 
74.21; H, 5.88; N, 14.42%]. 

(w) 2-(lH-ovrrol -2-vlVlH-pvrrolor2.3-blDvridine. A2-B115, the product of the combination of 
group A2 in table 1 and B 1 1 5 in table 2:- 




H H 



By proceeding in a manner similar to Example 17(a) above but using 2-(lH-pyrrol-2-yl)-l-(toluene-4- 
sulfonyl)-lH-pyrrolo[2,3-b]pyridine [Reference Example 67(g)], there was prepared 2-nH-pvrrol-2- 
vlVl H-pvrrolof2.3^blpvridine as a yellow solid, m.p. 240°C (with decomposition). [Elemental 
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analysis:- C, 72.1 1; H, 4.95; N, 22.94%. Calculated for !H 9 N 3 - C, 72.33; H, 4.97; N, 21.85%]. MS: 
EI (70eV); m/z = 183 M+- (100%); 155 (30%). 



10 



( x ) 2-f 1 -methvl-1 H-pvrrol-2-vlVl H-pvrrolo[2.3-b1 pyridine. A2-B53, the product of the 
combination of group A2 in table 1 and B53 in table 2:- 




By proceeding in a manner similar to Example 17(a) but using 2-(l-methyi-lH-pyrrol-2-yl>l-(toluene- 
4-sulfonyl>l H-pyrrolo[2,3-b]pyridine [Reference Example 13(1)], there was prepared 2-(l -methyl- 1H- 
pvrrol-2-vl V 1 H-pvrrolor2.3-b1pvridine as a white solid, m.p. 1 83°C. MS: EI (70eV); m/z - 197 M+- 

■ 

(100%). 



(y) 4-chloro-2-(5-methoxv-lH-indol-3-vn-lH-Dvrrolor2.3-b1pvridine A28-B2-C 1 , the product of 
the combination of group A28 in Table 1 and B2 in Table 2 and CI in Table 3:- 




15 By proceeding in a manner similar to Example 17 (a) above but using 4-chIoro-2-(5-methoxy-l H-indol- 

3- yl>l-(toluene-4-sulfonyl)-lH-pyrrolo{2,3-b]pyridine [Reference Example 12(h)], there was prepared 

4- chloro-2-f5-methoxv-lH-indol-3-vn-lH-pvrrolor2.3-b1pvridine as a solid. LC-MS: METHOD D: R-p 

= 2.76 minutes, 298(MH + ). 



20 (z) 



5-methoxv-l-methvl-3-nH-pvrrolor2.3-b1pvridin-2-vlVlH-indol-6-ol. A2-B1 19-C1. the 
product of the combination of group A2 in Table 1 and B1.19 in Table 2 and CI in Table 3:- 

.OH 




By proceeding in a manner similar to Example 17(a) above but using 2-(6-hydroxy-5-methoxy-l- 
methyl-lH-indol-3-yi)-l-(toluene-4-sulfonyI>lH-pyrrolo[2,3-b]pyridine [Reference Example 83], there 
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was prepared 5-methoxy- 1 -methvl-3-r 1 H- P vrrolor2.3-h1pyridin-2-vn- 1 H-indol-6-ol as an off-white 
solid, m.p. 250°C. MS: EI (70eV); m/z = 293 M + - (100%). 

(aa) 2-(6-isopropoxv-5-methoxv-l-methvl-l H-indol-3-vn-lH-Dvrrolor2.3-blDvridine. A2-B 1 20-C 1 , 
the product of the combination of group A2 in Table 1 and B120 in Table 2 and CI in Table 3: 




By proceeding in a manner similar to Example 17(a) above but using 2-(6-isopropoxy-5-methoxy-l- 
methyl-lH-indol-3-yl)-l-(toluene-4-sulfonyI)-lH-pyrrolo[2,3-b]pyridine [Reference Example 84], there 
was prepared 2-(6-isoprop oxv-5-methoxv-l-methvl-lH-indol-3-vn-lH-Dvrrolor2.3-b1pvridine as an 
off-white solid, m.p. 216°C. MS: EI (70eV); m/z = 335 M + - (100%); 293 (90%); 278 (35%). 

(ab) 2-f 5,6-dimethoxv- 1 -C2-morpholin-4-vl-et hvlV 1 H-indol-3-vll- 1 H-pvrrolor2.3-b1p vridine. A2- 
B122-C1, the product of the combination of group A2 in Table 1 and B 122 in Table 2 and CI 
in Table 3:- 




By proceeding in a manner similar to Example 1 7(a) above but using 2-[5,6-dimethoxy-l-(2- 
morpholin-4-yl-ethyl)- 1 H-indol-3-yl]- 1 -(toluene-4-sulfonyl> 1 H-pyrrolo[2,3-b]pyridine [Reference 
Example 13(r)], there was prepared 2-r5.6-dimethoxv-l-r2-morpholin-4-vl-ethvn-lH-indol-3-vn-lH- 
PvrroloI2.3-b1pvridine as pale pink solid, m.p. 21 8°C. MS: ESI; m/z = 407 MH + . 

EXAMPLE 1 8 

l-Methvl-3-dH-pvrrolor2.3 -b1pvridin-2-vn-lH-indol-5-vlamine. A2-B1-C63, the product of the 
combination of group A2 in Table 1 and Bl in Table 2 and C63 in Table 3:- 
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N N 



H 



A stirred solution of [l-me%l-3<lH-pyrrolo[2,3-b]pyridin-2-yl)-lH-indol-5-yl]-carbamic acid, tert- 
butyl ester [0.2g, Reference Example 30] in dichloromethane was treated with trifluoroacetic acid (2 
mL). After stirring at ambient temperature for 16 hours the reaction mixture was evaporated. The 

■ 

residue was suspended in saturated sodium bicarbonate solution (10 mL) and the resulting solid was 
filtered then dried to give the title compound as a yellow solid, m.p. 247-248°C. MS: 263(MH + ). 

EXAMPLE 19 

(a) N-r 1 -Methvl-3-f 1 H-pvrrolor2.3-b1pvridin-2-vlV 1 H-indol-5-vn-methanesulfonamide. 

A2-B1-C62, the product of the combination of group A2 in Table 1 and Bl in Table 2 and C62 
in Table 3:- 



A solution of l-methyl-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-lH-indol-5-ylamine [52.4mg, Example 18] in 
dichloromethane (5 mL) was treated with triethylamine (30jll1) followed by methane sulfonyl chloride 
(17fil). After stirring at ambient temperature for 16 hours the reaction mixture was diluted with 
dichloromethane (10 mL), then washed with water (10 mL), then washed with brine (10 mL), then 
dried over magnesium sulfate and then evaporated. The residual solid was triturated with diethyl ether 

to give the title compound as a yellow solid, m.p. 223-224°C. MS: 341(MH + ). 




H 



(b) N-r 1 -methvl-3-( 1 H-pvrroloteJ-bl pvridin-2-v IV 1 H-indol-5-vn-acetamide. A2-B 1 -C45, the 
product of the combination of group A2 in Table 1 and Bl in Table 2 and C45 in Table 3:- 
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H 



By proceeding in a manner similar to Example 19(a) above but using acetyl chloride, there was 
prepared N-f l-methvl-3-( 1 H-pvrrolo[2.3-b]pwidin-2-vl>l H-indol-S-vll-acetamide as a yellow solid, 

m.p. 220-22 1°C. MS: 305(MH+). 

(c) N-n-methvl-3-qH-pvrrolo^ 

A2-B1-C69, the product of the combination of group A2 in Table 1 and Bl in Table 2 and C69 
in Table 3:- 




H 



By proceeding in a manner similar to Example 19(a) above but using [3-(lH-pyrrolo[2,3-b]pyridin-2- 
yl)-l -methyl- lH-indol-5-yl]-methylamine [Example 52] and 2-thienyl sulfonyl chloride there was 
prepared N41-methvl-3~nH-pvrrolo^^ 
as a pale orange solid, m.p. 226-227°C. 

4 

EXAMPLE 20 

(a) ( 1 -rs-f 1 -Hvdroxvmethvl-cvclobutoxv)-3-( 1 H-pvrrolor2.3-b1pvridin-2-vn-indol- 1 -vH- . 

cvclobutyU-methanol, A2-B13-C12, the product of the combination of group A2 in Table 1 
and B 13 in Table 2 and C12 in Table 3:- 
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OH 



A stirred solution of l-{l-(cyclobutanecarboxylic acid ethyl ester)-3-[l-(toluene-4-sulfonyl)-lH- 
pyrrolo[2,3-b]pyridin-2-yl]-lH-indol-5-yloxy}-cyclobutanecarboxyUc acid ethyl ester [0.54g, 
Reference Example 23(d)] in tetrahydrofuran (50 mL) at 0°C under nitrogen was treated dropwise with 
a solution of lithium tetrahydridoaluminate in tetrahydrofuran (4.9 mL, 1 .0M). After stirring for 2 
hours at 0°C the reaction mixture was stood at ambient temperature for a further 18 hours then treated 

a 

dropwise with water (20 mL) and then filtered through Hyflo Super Cel®, diatomaceous earth. The 
filter pad was washed with ethyl acetate (20 mL), the two-phase filtrate was separated and the aqueous 
layer was extracted twice with ethyl acetate (25 mL). The combined organic phases were washed with 
brine (25 mL), then dried over magnesium sulfate and then evaporated. The residue was triturated with 
diethyl ether and the insoluble material was subjected to flash column chromatography on silica eluting 
with a mixture of dichloromethane and methanol (19:1, v/v)to give the title compound (0.1 9g) as a 
cream solid, m.p. 165-166°C. MS: 418(MH+). 

( b ) (Hl-methyl-3-(5H-pyr^ 

A1-B1-C13, the product of the combination of group Al in Table 1 and Bl in Table 2 and CI 3 
in Table 3:- 




By proceeding in a similar manner to Example 20(a) above but using 

{l-[l-methyW-(5H-pyrrolo^ et h y I 
ester [Reference Example 1 5(e)] there was prepared 

{Hl-methyl-3-C5H-pyrrolo^ ^ a brown 

solid, m.p. 267-27 1°C. MS: 349(MH + ). 
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EXAMPLE 2 1 

(a) 2-f5-Methoxv-l-methvl- 1 H-indol-3-vtyi H-pvrrolo[2.3-b1 pyridine methanesulfonate 




Methane sulfonic acid (70p,l) was added to a solution of 2-(5-methoxy-l-methyMH-indol-3-yl)4H- 
pyrrolo[2,3-b]pyridine [300mg, Example 17(a)] in tetrahydrofiiran (20 mL) at ambient temperature. 
The mixture was stirred for 45 minutes and the resultant precipitate isolated by filtration to give the 
title compound (390mg), as a yellow solid, m.p. 256-257°C. [Elemental analysis:- C, 57.60; H, 4.77; 
N, 10.90%. Calculated for C13H1 jN 3 0:- C, 57.90; H, 5.13; N, 1 1.25%]. 

(b) 6-(5-methoxv-l-methvl-lH-indol-3-vn-5H-pvrrolo|"23-b1pvrazine methanesulfonate 




By proceeding in a manner similar to Example 21(a) above but using 6-(5-methoxy-l -methyl- 1H- 
indol-3-yI)-5H-pyrrolo[2,3-b]pyrazine [Example 1(a)], there was prepared 6-f 5-methoxv- 1 -methyl- 1 H- 
indoU3-yl)-5H-pvrrolor2J-blpvrazine methanesulfonate as a yellow solid, m.p. 245-250°C. MS: 
279(MH+). 



(c) 2-r5-methox v>3-flH-pvrrolor2.3-b1pvridin-2-vn-indol-l-vn-l-morpholin>4-vl-ethanone 
methanesulfonate 




By proceeding in a manner similar to Example 21(a) above but using 2-[5-methoxy-3-(1 H-pyrrolo[2,3- 
b]pyridin-2-yl)-indol-l-yl]-l-morpholin-4-yl-ethanone [Example 14(a)], there was prepared 
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2-r5-methoxv-3-nH-pyrrolor2J^^ 

methanesulfonate as a yellow solid, m.p. 214-215°C. MS: 391(MH + ). 

(d) 1 -methyl-3-f 1 H-pyrrolof2,3-b1pvridin-2-ylV 1 H-indole-5-carboxylic acid (2-hvdroxv-L 1 - 
dimethyl-ethyl Vamide methanesulfonate 



By proceeding in a manner similar to Example 21(a) above but using l-methyl-3-(lH-pyrrolo[2,3- 
b]pyridin-2-yl)-lH-indoIe-5-carboxylic acid (2-hydroxy-l,l-dimethyl-ethyl)-amide [Example 14(m)], 
there was prepared l-methyl-3-f lH-pvrrolor23"b1pvridin-2-vlVlH-indole-5-carboxvlic acid 
(2-hydroxy-l . 1 -dimethvl-ethvlVamide methanesulfonate as a yellow solid, m.p. 190-192°C. MS: 



(e) 6-r5-(2-hydroxy- 1 a 1 -dimethy lethy lcarbamovh- 1 -methyl- 1 H-indol-3-y n-5H-pvrrolor2.3- 
blpyrazine methanesulfonate 



By proceeding in a similar manner to Example 21(a) but using l-methyl-3-(5H-pyrrolo[2 > 3-b]pyrazin- 
6-yl>lH-indole-5-carboxylic acid (2-hydroxy-l, l-dimethyl-ethyl)-amide [Example 1 4(s)] there was 
prepared 6-[5-(2-hvdroxv- 1 a 1 <Hmethvlethy lcarbamovh- 1 -methyl- 1 H-indol-3-vn-5H-pyrrolor2 .3- 
blpyrazine methanesulfonate as a brown solid, m.p. 240°C (with decomposition). *H NMR 



[(CD 3 ) 2 SO]: 5 8.50 (1H, s); 8.37 (1H, d, J=3.0 Hz); 8.32 (1H, d, JK3.0 Hz); 8.29 (1H, s); 7.82 (1H, d, 
J=8.2 Hz); 7.77 (1H, s); 7.64 (1H, d, J=8.2 Hz); 7.20 (1H, s); 3.95 (3H, s); 3.59 (2H, s); 2.37 (3H, s); 




363(MH + ). 




H 



1.38 (6H, s). 



(0 2-r5-methoxy-3-f5H-pwolor23-b1pvra2in-6-ylVindol-l-yn-l-morpholin-4-vl-ethanone 
methanesulfonate 
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s. 



\XJL 



o 



By proceeding in a similar manner to Example 21(a) but using 2-[5-methoxy-3-(5H-pyrrolo[2,3- 
b]pyrazin-6-yl)-indol-l-yl]-l-morphoHn-4-yl-ethanone (Example 12) there was prepared 2-rS-methoxv- 
3-(5H-pyrrolor2.3-b1ovrazin-6-vn-indol -l -vll- 1 -morpholin-4-vl-ethanone methanesulfonate. m.p. 
250°C. 'HNMR [(CD 3 ) 2 SO]: 8 8.32 (1H, s); 822 (1H, s); 8.1 1 91H, s); 7.50 (1H, s); 7.44 (1H, d, J=8.8 
Hz); 7.04 (1H, s); 6.93 91H, d, J=8.8 Hz); 5.36 (2H, s); 3.90 (3H, s); 3.61 (8H, m); 2.31 (3H, s). 

(g) 2-(5 < 6-dimethoxv- 1 -methyl- 1 H-indol-3- vlVl H-pvrrolor2.3-b1 pyridine methanesulfonate 



By proceeding in a similar manner to Example 21(a) but using 2-(5,6-dimethoxy-l -methyl- lH-indol-3- 
yl)-lH-pyrrolo[2,3-b]pyridine [Example 17(i)] there was prepared 2-( 5.6-dimethoxv-l-methvl-1 H- 

indol-3-vn-l H-pyrrolor2. 3-blpvridine methanesulfonate . ^H NMR [(CD 3 ) 2 SO]: 8 8.25 (2H, m), 7.90 

(1H, s), 7.42 (lH,-s), 7.33 (1H, dd), 7.16 (1H, s), 7.04 (1H, s), 3.90 (3H, s), 3.85 (3H, s), 3.84 (3H, s), 
2.36 (3H, s). 

EXAMPLE 22 

5-r6-f4-/er/-Butvlphenvl-5H-pvrrolor2.3-h 1pvrazin-7-vllethvl-2H-tetrazole. A35-B55, the product of 
the combination of group A3 5 in Table 1 and B55 in Table 2:- 



To a stirred solution of 3-[6-(4-terf-butylphenyl-5H-pyrrolo[2,3-b]pyrazin-7-yl]-propionitrile [0.2g, 
Example 23] in toluene (25 mL), at room temperature under nitrogen, was added azidotributyltin (0.6 1 




O. 



H 




H 
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mL). The reaction mixture was heated at 1 17°C. After 24 hours, an additional aliquot of 
azidotributyltin (0.21 mL) was added and the reaction mixture was heated for a further 24 hours. The 
reaction mixture was quenched with glacial acetic acid (44 mL) and stirred for 15 minutes before 
partitioning between water and ethyl acetate. The two layers were separated and the organic fraction 
5 was washed with water, dried over magnesium sulfate and then evaporated. The residue was subjected 
to flash column chromatography on silica eluting with ethyl acetate to give the title compound (0.06g) 
as an off-white solid. MS: 348(MH+). 
HPLC (Method B): Rj=1.64 minutes. 

10 EXAMPLE 23 

3-r6-(4-terf-Butvlphenvl- 5H-pvrrolor2.3-b1pvrazin-7-vn-2H-Dropionitrile. A45-B55, the product of the 
combination of group A45 in Table 1 and B55 in Table 2:- 



To a solution of 3-[6<4-/^butylphenyl-5H-pyrrolo[2,3-b]pyrazin-7-yl]-propionamide [O.lg, Example 
15 24] in tetrahydrofuran (1 5 mL) at room temperature was added triethylamine (1 mL) and phosphorus 
oxychloride (1 mL). The reaction mixture was heated at reflux for 30 minutes then poured into a 10% 
solution of sodium hydrogen carbonate. The mixture was extracted with ethyl acetate and the combined 
organic extracts were washed with water, dried over magnesium sulfate and evaporated. The residue 
was subjected to flash column chromatography on silica eluting with first a mixture of ethyl acetate 
20 and pentane (1:1, v/v) then with ethyl acetate to give the title compound as a white solid, m.p. 2 1 5- 
216°C.MS:305(MH + ). 



3-r6-r4-/er/-Butvlphenvl-5H-Dvrrolor2.3-b1pvrazin-7-vn-propionamide. A32-B55, the product of the 
25 combination of group A32 in Table 1 and B55 in Table 2:- 




EXAMPLE 24 




O 



To a solution of 3-[6-(4-te^-buty|phenyl-5H-pyrrolo[2,3-b]pyrazin-7-yl]-propionic acid [0.51g, 
Example 25(a)] in dimethylformamide (15 mL) at room temperature under nitrogen was added 
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0-benzotriazoH-yl-N,N,N , ,N , r tetramethyluronium tetrafluoroborate (0.54g) and triethylamine (0.22 
mL). Ammonia gas was bubbled through the solution for 5 minutes and the stoppered reaction mixture 
was allowed to stand at room temperature overnight. The solution was then poured into water and 
extracted with ethyl acetate. The organic extracts were washed with water and dried over sodium 

sulfate to afford the title compound as a white solid without farther purification. MS: 323(MH + ). 
HPLC (Method B): Rj - 4.49 minutes. 



EXAMPLE 25 

(a) 3-r6-f4-te^Butvlphenvl-5H-pvirolor2.3 -blpvrazin-7-vn-propionicacid. A3 1 -B55, the product 
of the combination of group A3 1 in Table 1 and B55 in Table 2:- 

/ 

* r~ 




To a solution of dimethyl 3-[6-(4-te^butylphenyl-5H-pyrro^^ 

1,1-dicarboxylate [0.4g, Reference Example 44(a)] in methanol (20 mL) was added IN sodium 
hydroxide solution (4 mL). The reaction mixture was heated at 50° C for 6 hours then allowed to stand 
at room temperature overnight. The solvent was removed by evaporation, 6N sulfuric acid solution (50 
mL) was added and the reaction mixture refluxed for 2 hours. After cooling, the solution was basified 
to pH 4 with IN sodium hydroxide solution and the resultant precipitate isolated by filtration and dried 
under vacuum to afford the title compound (0.26g) as an off-white solid without further purification, 
m.p. 274-275°C. MS: 324(MH + ). 

(b) 3-(6-r4-fl>methvnethoxvphenvn-5H-pvrrolor2.3-b1pvrazin>7-vnpropionic acid. A3 1 -B63, the 
product of the combination of group A3 1 in Table 1 and B63 in Table 2:- 




By proceeding in a manner similar to Example 25(a) but using dimethyl 3-[6-(4-(l - 
methyl)ethoxypheny l)-5H-pyrrolo[2,3-b]pyrazin-7-yl]-propionic 1 , 1 -diacid 1 ,1 -dicarboxylate 
[Reference Example 44(b)], there was prepared 3- (6-f4-( 1 -methyHethoxvpheny 11-5 H-pvrrolo f2.3- 
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blpvrazin-7-vH propionic acid as a yellow solid. MS: 326(MH*). HPLC (Method C): R T = 1.56 
minutes. 

i 

(c) 3>r6-(4-fluorophenvlV5H-pvrrolor2.3>-blDvraziri-7->vnpropionicacid. A3 1 -B89, the product of 
the combination of group A31 in Table 1 and B89 in Table 2:- 




H 



By proceeding in a manner similar to Example 25(a) but using dimethyl 3-[6-(4-fluorophenyl>5H- 
pyrrolo[2,3-b]pyrazin-7-yl]-propionic 1,1-diacid 1,1-dicarboxylate [Reference Example 44(c)], there 
was prepared 3-r6-f4-fluor ophenvn-SH-pvrrolor2J-b1pyra2in^vnpropionicacid as an off-white solid. 
lH NMR [(CD 3 )2SO]: 8 12.3 (s, 1H) 8.4 (d, 1H), 8.2 (d,lH), 7.8 (d, 2H), 7.4 (d, 2H), 3.1 ft 2H), 2.7 

« 

(t,2H). MS:285(MH+). 

(d) 3-f6-(4-methoxvDhenvlVSH-Dvrrolor2 .3-blDvrazin-7-vnproDionicacid. A3 1 -B77, the product 
of the combination of group A3 1 in Table 1 and B77 in Table 2:- 




H 



By proceeding in a manner similar to Example 25(a) above but using dimethyl 3-[6-(4- 
methoxyphenyl)-5H-pyrrolo[2,3-b]pyrazin-7-yl]-propionic 1,1-diacid 1,1-dicarboxylate [Reference 
Example 44(d)], there was prepared 3-r6-(4-methoxvphenvlV5H-Dvrrolor2.3-b1pvrazin-7-vllproDionic 
add as an off-white solid. l H NMR [(CD 3 ) 2 SO]: 8 12.0 (s, 1H) 8.3 (d, 1H), 8.2 (d,lH), 7.7 (d, 2H), 
7. 1 (d, 2H), 3.8(8, 3H), 3.05 (t, 2H), 2.6 (t, 2H). MS: 297(MH + ). 

EXAMPLE 26 

3-r6-r4-fer/-Butvl-phenvn- 5H-pvrrolor2.3-b1pvrazin-7-vn-propan-l-ol. A30-B55, the product of the 
combination of group A301 in Table 1 and B55 in Table 2:- 
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OH 



\ 
H 



To a mixture of 4N hydrochloric acid in dioxane and methanol (5 mL 1 : 1 , v/v) was added 3-[6-(4-/erf- 
butylphenyl-5H-pyrrolo[2,3-b]pyrazin-7-yl]-propionic acid [0.02g, Example 25(a)] and the reaction 
mixture was allowed to stir at room temperature overnight. After evaporation, the residue was 
5 suspended between sodium hydrogen carbonate solution (10%) and ethyl acetate. The phases were 
separated and the organic fraction was washed with water and dried over sodium sulfate. After 
evaporation, the residue was suspended in diethyl ether (50 mL). Lithium aluminium hydride (0.1 2mL 

t 

of 1M solution in diethyl ether) was added and the suspension heated to reflux for 2 hour. An 
additional aliquot of lithium aluminium hydride (0.1 2mL of 1M solution in diethyl ether) was added 
10 and the reaction mixture was heated for a further 1 hour. The reaction was quenched with a cold 
aqueous (10%) solution of potassium hydrogen sulfate added dropwise until hydrogen evolution 
ceased, diluted with water and extracted with ether. The combined organic fractions were washed with 
water, dried over sodium sulfate and subjected to flash column chromatography on silica eluting with, 
ethyl acetate to give the title compound (0.03 5g) as an off-white solid, m.p. 187-1 89°C. MS: 



EXAMPLE 27 

r2-Methoxv-5-(5H-pvrrolor2 J-blpvrazin-6-vlVphenoxvlacetic acid ethyl ester. A1-B68, the product of 
the combination of group Al in Table 1 and B68 in Table 2:- 



To a solution of 2-methoxy-5-(5H-pyrrolo[2,3-b]pyrazin-6-yl)-phenol [0.5g, Example 28] in 
dimethylformamide (10 mL) and cesium carbonate (0.67g) was added ethyl chloroacetate (0.025g). 
The reaction mixture was heated at 50°C overnight After cooling, the dimethylformamide was 
25 removed in vacuo and the residue partitioned between ethyl acetate and water. The organic fraction 



eluting with 2.5% methanol in dichloromethane. This product was further triturated with a mixture of 
ethyl acetate and pentane to give the title compound as a white solid, m.p. 1 83-1 84°C. MS: 328(MH + ). 



15 310(MH+). 



20 




was dried over sodium sulfate, evaporated and subjected to flash column chromatography on silica 
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EXAMPLE 28 

2-Methoxv-5->f5H-pvrrolor2.3-b1pvrazin-6-vnphenoL A1-B70, the product of the combination of group 
Al in Table 1 and B70 in Table 2:- 




H 



To a solution of 6-(3^e^butyldimethylsilyloxy-4-methoxy)phenyl-5H-pyrrolo[2 ? 3-b]pyrazine [l.Og, 
Reference example 49] in tetrahydrofuran (50 mL) was added tetrabutylammonium fluoride (5.63 mL 
of a 1M solution in tetrahydrofuran). The reaction mixture was stirred at room temperature for 3 hours. 
The tetrahydrofuran was removed under reduced pressure and the residue was suspended in water. The 
resultant solid was collected by filtration and dried under vacuum to afford the title compound as a 
white solid (0.56g) which was used without further purification. MS: 242(MH*). HPLC (Method B): 
RT = 3.02 minutes. 



EXAMPLE 29 

3-Fluoro-2-(5-methoxv-l-methvM^ A62-B1-C1, the product of 

the combination of group A62 in Table 1 and Bl in Table 2 and CI in Table 3:- 




A solution of 2-(5-methoxy-l-methyMH-indol-3-yl>lH-pyrrolo[2,3-b]pyridine [O.lg, Example 17(a)] 
in dry tetrahydrofuran (4 mL), at 0°C, was treated with methyl magnesium bromide (0.042 mL) and 
after stirring for a fiirther 20 minutes at 0°C this mixture was treated with l^hloromethyl-4-fluoro-l,4- 
diazoniabicyclo[2,2,2]octane bis(tetrafluoroborate) (0.13g). The reaction mixture was stirred at room 
temperature for 4 hours, then stood at room temperature overnight, then heated at 40°C for 4 hours, 
then heated at 80°C for 2 hours, then cooled to room temperature and then partitioned between ethyl 
acetate and water. The aqueous layer was extracted three times with ethyl acetate (25 mL). The 
combined extracts and ethyl acetate layer from the partitioning were washed with brine, then dried over 
magnesium sulfate and then evaporated. The residue was triturated with ethyl acetate to give the title 

compound (0.057g) as a white solid, m.p. 248-250°C. l H NMR [(CD 3 ) 2 SO]: 5 12.20 (1H, s); 8.24 
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(1H, m); 7.81 (1H, s); 7.79 (1H, d, J=9.6 Hz); 7.46 (1H, d, J=9.6 Hz); 7.27 (1H, s); 7.18 (1H, dd, 
1=13.1, 6.0 Hz); 6.90 (1H, d, J-9.6 Hz); 3.88 (3H, s); 3.80 (3H, s). 

EXAMPLE 30 

3-(6-(4-Hvdr oxvphenvlV5H-pvrrolor 2.3-b1pvrazin-7-vUpropionic acid. A3 1-B78, the product of the 
combination of group A31 in Table 1 and B78 in Table 2:- 




H 



To a solution of dimethyl 3-[6-(4-(l-methyI)ethoxyphenyl)-5H-pyrro^ 

1,1-diacid 1,1 -dicarboxy late [0.77g, Reference Example 44(b)] in methanol (45 mL) was added IN 
sodium hydroxide solution (7.7 mL). The reaction mixture was heated at 50°C for 6 hours then allowed 
to stand at room temperature overnight. The solvent was removed by evaporation, 6N sulfuric acid 
solution (20 mL) was added and the reaction mixture refluxed for 12 hours. After cooling, the solution 
was basified to pH 4 with 4N sodium hydroxide solution and the resultant precipitate filtered and dried 
under vacuum to afford the title compound (0.42g) as a yellow solid which was used without further 

purification. MS: 284(MH + ). HPLC (Method C): R T = 2.3 minutes. 

EXAMPLE 31 

Ethyl 3- (6-f 4-hvdroxvphenvl V5H-pvrrolor2,3-b1pvrazin-7>vl) propionate. A57-B78, the product of the 
combination of group A57 in Table 1 and B78 in Table 2> 




H 



A solution of 3-{6-(4-hydroxyphenyl>5H-pyrroIo[2,3-b]pyrazin-7-yI}propionic acid (0.02g) [Example 
30] in ethanol (2 mL) was treated with a catalytic amount of para-toluenesulfonic acid. The mixture 
was refluxed for 4 hours, the solvent removed by evaporation and the precipitate filtered. The solid was 
then taken in ethyl acetate, the organic layer washed with water, brine, dried over magnesium sulfate 
and evaporated to give a yellow solid which was subjected to flash chromatography on silica, eluting 
with ethyl acetate) to give the title compound . MS: 298(MH + ). HPLC (Method C): Rj = 2.58 minutes. 
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EXAMPLE 32 and REFERENCE EXAMPLE 1 00 
2-(5-Methoxv- 1 H-indol-3-vn- 1 H-ovrrol or2.3-b1pvridine-4-carbonitrile . A3-B2-C 1 . the product of the 
combination of group A3 in Table 1 and B2 in Table 2 and CI in Table 3:- 



5 By proceeding in a simi lar manner to Reference Example 1 2(a) but using 2-iodo- 1 -(toluene-4- 

sulfonyl)-lH-pyrrolo[2,3-b]pyridine-4-carbonitrile [Reference Example 62(a)] there was prepared the 
2-f S-methoxv- 1 H-indol-3-vn-l H-ovrrolor2.3-b1pvridine-4-carbonitrile as a yellow solid, m.p. 303- 
304°C, TLC Rp = 0.07 (ethyl acetate/heptane 1 : 1) and 2-f 5-methoxv-l H-indol-3-vn-l -ftoluene-4- 

sulfonvIV 1 H-pvrrolof2.3 -blDvridine-4-carbonitrile [Reference Example 1 00] as a brown oil. MS: 
10 443(MH + ). TLC: Rp = 0.38 (ethyl acetate/heptane 1:1). 

EXAMPLE 33 

6-f4-Methvlsulfinvlphenv n-SH-pvrrolor2.3-b1pvra2ine. A1-B93, the product of the combination of 
group Al in Table 1 and B93 in Table 2:- 

15 



dichloromethane (20 mL) was treated with TBA oxone (2.545g). After 2 hours the resulting orange 
solution was evaporated. The residue was subjected to flash chromatography eluting with a mixture of 
20 methanol and dichloromethane (1:1, v/v) to give the title compound as a white solid. MS: 258(MH + ). 
>H NMR [(CD 3 ) 2 SO]: 8 12.66 (1H, s); 8.41 (1H, s); 8.24 (3H, m); 7.82 (2H, d, J=8.7 Hz); 7.33 (1H, 
s); 2.81 (3H,s). 

* 

EXAMPLE 34 

25 6-f4-MethvlsulfonvlphenvlV5H-pviTolo r2.3-h1pvra7ine. A 1 -B94, the product of the combination of 
group Al in Table 1 and B94 in Table 2:- 





H 



A stirred suspension of 6-(4-methylthiophenyl)-5H-pyrrolo[2,3-b]pyrazine [0.2362g, Example l(ah)] in 
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N *! N O 

H 

A stirred suspension of 6-(4-methy]thiophenyI>5H-pyrroIo[2,3-b]pyrazine [0.l25g, Example l(ah)] in 
dichloromethane (15 mL) was treated with TBA oxone (1 .35g). After 4 hours the reaction mixture was 
evaporated. The residue was subjected to flash chromatography eluting with a mixture of methanol 
and dichloromethane (1:1, v/v) to give the title compound as a white solid. . MS: 274(MH + ). l H 
NMR [(CD 3 ) 2 SO]: 5 12.78 (lH,s); 8.44 (1H, s); 8.28 (3H, m); 8.04 (2H, d, J=8.8 Hz); 7.40 (1H, s); 
3.27 (3H, s). 

EXAMPLE 35 

3-(6-(4-/erf-ButvlphenvlV5H-Dvrrolor2. 3-b1pvrazin-7-vnpropvlamine. A46-B55, the product of the 
combination of group A46 in Table 1 and B55 in Table 2:- 

N \ 

H 

A solution of the 3-[6-(4-/er/-butylphenyl-5H-pyrrolo[2,3-b]pyrazin-7-yl]-propionamide [0.2 g, 
Example 24] in dry tetrahydrofiiran (20 mL) was treated with a solution of lithium aluminium hydride 
in diethyl ether (5 mL, 1M). The solution was stirred at room temperature for 24 hours then treated 
with water (20 mL). This mixture was filtered through celite and the celite was washed twice with 
ethyl acetate (20 mL). The combined filtrate and washings were washed with water, then with brine, 
then dried over magnesium sulfate and then evaporated to give the title compound as a yellow solid 
(0.12 g). MS: 309(MH + ). HPLC (Method C):R T = 2.54 minutes. 

EXAMPLE 36 

( a ) N-{3-f6-(4-/e^Butvlphe A39-B55, the 

product of the combination of group A39 in Table 1 and B55 in Table 2:- 
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H 




H 



A solution of 3<6<4-^^butylphenyl)-5H-pyrroIo[2,3-b]pyrazin-7-yI)propylamine (0.0324 mmol) 
[Example 35] in tetrahydrofuran (1.5 mL) was treated with acetyl chloride (0.0324 mmol) and 
triethylamine (0.0788 mmol). The solution was stirred at room temperature for 12 hours and then 
treated with water and ethyl acetate. The organic phase was dried over magnesium sulfate and then 
evaporated. The residue was subjected to column chromatography on silica eluting with ethyl acetate 
followed by a mixture of ethyl acetate and methanol (9:1, v/v)) to give the title compound as a yellow 
solid. MS: 35 1 (MH+). HPLC (Method C): R T - 3.05 minutes. 

■ 

(b) N43-f6-(4-te^butvlDhenvlV5H-pvrrol or2.3-b1pvrazin-7-vnDroDvUcvcloDropvlcarboxvlicacid 
amide. A47-B55, the product of the combination of group A47 in Table 1 and B55 in Table 2:- 



y-4 




H 



By proceeding in a manner similar to Example 36(a) above but using cyclopropylcarbonyl chloride, 
there was prepared N-{3-(6-(4-rgr/-butvlphenvlV5H-pvrrolor2.3-b1pvrazin-7- 

ynpropyllcvcIoDroDvlcar boxvlic acid amide as a yellow gummy solid. MS: 377(MH + ). HPLC 
(Method C): Kj = 3.25 minutes. 

(c) N-{3-f6-f4-ter/-butvlphenvn-5H-pvrrolof 2.3-blDvra2in-7-vnDropvnbutvramide. A48-B55, the 
product of the combination of group A48 in Table 1 and B55 in Table 2:- 
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H 



By proceeding in a manner similar to Example 36(a) above but using n-butyroyl chloride, there was 
prepared N-{3-(6-(4-ter^butylphenvlV5H^ as a yellow 

gummy solid. MS: 379(MH+). HPLC (Method C): R T = 3.28 minutes. 

(d) N-(3-(6-(4-fer/-buMphenvl^^ A49- 
B55, the product of the combination of group A49 in Table 1 and B55 in Table 2> 




H 

10 By proceeding in a manner similar to Example 36(a) above but using methoxyacety! chloride, there 

was prepared N-n-(6-(4-fe^butvlphe nvlV5H-pvrrolor2.3-blpvrazin-7-vnpropvnmethoxvacetamide as 
a white solid." MS: 381(MH + ). HPLC (Method C): R T = 3.15 minutes. 

(e) N-(3-f6-f4-fer/-butvlphen vn-5H-pvrrolor2.3-b1pvrazin-7-vnpropvl>thien-2vlcarboxvlicacid 
15 amide, A50-B55, the product of the combination of group A50 in Table 1 and B55 in Table 2:- 

, — N 
j H 

H 



WO 03/000688 



PCT/GB02/02799 



-190- 



By proceeding in a manner similar to Example 36(a) above but using thien-2-ylcarbonyl chloride, there 
was prepared N-(3-(6-(4-fe;^butvlphenviy^ 

acid amide as a yellow solid. MS: 419(MH + ). HPLC (Method C): R T = 3.28 minutes. 

EXAMPLE 37 

(a) N- ( 3 -(6-(4-fert-B utvlphen vl V5 H-pvrrolo [2,3 -b] pvrazin-7-vnpropvl \ -N ' n-propvl urea. 
A51-B55, the product of the combination of group A51 in Table 1 and B55 in Table 2> 



A solution of 3-(6-(4-/e^-butylphenyl)-5H-pyrrolo[2,3«b]pyrazin-7-yl)propylamine (0.0324 mmol) 
[Example 35] in tetrahydrofuran (2 mL) was treated with n-propyl-isocyanate (0.0324 mmol). The 
solution was stirred at room temperature for 1 2 hours and then treated with water (3 mL). The 
resulting precipitate was filtered, then washed with water and then dried under vacuum at 50°C to give 
the title compound as a beige solid. MS: 394(MH 4 ). HPLC (Method C): R T = 3.25 minutes. 

b) N43-(6-f4-fe^buWlphenvlV5H-pw^ 

urea, A52-B55, the product of the combination of group A52 in Table 1 and B55 in Table 2:- 



H 

By proceeding in a manner similar to Example 37(a) above but using ethyl-isocyanatoacetate, there 
was prepared N-(3-(6-(4^g^butvlphenvlV5H-pviTolo[2J~b1pvra2in-7-vnpropvl)-N ? - 
carboethoxvmethvl urea as a yellow solid. MS: 437(MH + ). HPLC (Method C): Rj = 3.18 minutes. 




H 
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c) N-( 1 -methvl-3-(l H-pvrrolor2 J-blpvridin-2-vlVl H-indol-5-vnmethvU-N^tetrahvdropvran>2- 
ylurea, A2-B1-C74, the product of the combination of group A2 in Table 1 and Bl in Table 2 
and C74 in Table 3:- 



By proceeding in a manner similar to Example 37(a) above but using [3^1H-pyrrolo[2,3-b]pyridin-2- 
yl)-l -methyl- lH-indol-5-yl]-metfyIamine [Example 52] and tetrahydropyran-2-yI isocyanate there was 
prepared N-(l-methvl-3-nH-pvrrolor2J^ 
ylurea as a solid, m.p. 229-23 1 °C. 

EXAMPLE 38 

N-(3-(6-(4-fert-ButvlphenvlV^ urea, A53-B55, the 

product of the combination of group A53 in Table 1 and B55 in Table 2:- 



A solution of 3-(6-(4-^-butylphenyl)-5H-pyrrolo[2,3-b]pyrazin-7-yl)propylamine [0.0324 mmol, 
Example 35] in tetrahydrofuran (1 .5 mL) was treated with diethylcarbamyl chloride (0.0324 mmol) 
and triethylamine (0.0788 mmol). The solution was stirred at room temperature for 12 hours and water 
and ethyl acetate were added. The layers were separated and the organic solution was dried over 
magnesium sulfate. The drying agent was filtered and the solvent was evaporated. The residue was 
purified by column chromatography (silica gel, ethyl acetate followed by 10% methanol in ethyl 

acetate) to give the title compound as a yellow solid. MS: 408(MH + ). HPLC (Method C): Kj = 3 .43 
minutes. 




\ 

H 




H 
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EXAMPLE 39 

(a) N-{3-(6-(4-te/^Butylph^^ 

A38-B55, the product of the combination of group A3 8 in Table 1 and B55 in Table 2:- 




H 



A solution of 3K6<4-/e^butylphenyl>5H-pyn-olo[2,3-b]pyrazin-7-yl)propylamin^ [0.0324 mmol, 
Example 35] in tetrahydrofuran (1 .5 mL) was treated with methanesulfonyl chloride (0.0324mmol) 
and triethylamine (0.0788 mmol). The solution was stirred at room temperature for 12 hours and water 
and ethyl acetate were added. The layers were separated and the organic solution was dried over 
magnesium sulfate. The drying agent was filtered and the solvent was evaporated. The residue was 
purified by column chromatography (silica gel, ethyl acetate followed by 10% methanol in ethyl 
acetate) to give the title compound as a yellow solid. MS: 387(MH + ). HPLC (Method C): R T = 3,23 
minutes. 

(b) N-(3-(6-r4-ter/-Butvlphenvn-SH-pvrTolo r2.3-blDvrazin-7-vnDroDvllthien-2-vlsulfQnamide. 
A50-B55, the product of the combination of group A50 in Table 1 and B55 in Table 2:- 




\ 

H 

By proceeding in a manner similar to Example 39(a) above but using thien-2-ylsulfonyl chloride, there 
was prepared N-f3-f6-r4-/grf-Butvlphenvn-5H-pvrrolor2.3-b1pvrazin-7-vnDropvnthien-2- 
ylsulfonamide as a yellow solid. MS: 455(MH + ). HPLC (Method C): Rj= 3.56 minutes. 

( c ) N-f3-(6-r4-/erf-butvlDhenv n-5H-pvrrQlQpj-b1pvrazin-7-vnpropvl>dimethvlisoxazol-4- 

ylsulfonamide, A54-B55, the product of the combination of group A54 in Table 1 and B55 in 
Table 2:- 
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H 



By proceeding in a manner similar to Example 39(a) above but using 3,5-dimethylisoxazol-4-ylsulfonyl 
chloride, there was prepared N-(3-f6-f4^er/-butvlphenvlV5H-pvrrolor2J-b1pyrazin-7- 

vnpropvl)dimethvlisoxazol-4-vlsulfonamide as a gummy white solid. MS: 468(MH + ). HPLC (Method 
C): Rt = 3.55 minutes. 

(d) N-(3-f6-(4-/e^butvlphe 

vlsulfonamide. A56-B55, the product of the combination of group A56 in Table 1 and B5 5 in 
Table 2:- 




By proceeding in a manner similar to Example 39(a) above but using l-methylimidazol-4-ylsulfonyl 
chloride, there was prepared N-n~(6-f4-/gr/-butvlphenvlV5H>pvn-olor23-b1pyrazin-7-vnpropvin- 
methvlimidazol-4-vlsulfonamide as a gummy white solid. MS: 453(MH + ). HPLC (Method C): Rj = 
3.13 minutes. 

EXAMPLE 40 

(a) 2-(5-Methoxv-l-methvMH->indoU3-vlVlH-pvrrolor23-b1pvridine-4 carboxvlic acid (2- 

hydroxy- 1 . 1 -dimethvl-ethylVamide . A68-B1-C1, the product of the combination of group A68 
in Table 1 and Bl in Table 2 and CI in Table 3> 



WO 03/000688 



PCT/GB02/02799 



-194- 




A solution of 2-(5-methoxy"l-methyUlH-indol-3-yl>lH«pyrrolo[2,3-b]pyridine-4 carboxylic acid 
[32mg, Example 41(a)] in dry dimethylformamide (lOmL), under nitrogen, was treated with 
diisopropylethylamine (35p.L) followed by 0-(7-azabenzotriazol-l-yl)-l,l,3 5 3-tetramethyluronium 
5 hexafluorophosphate (38mg). After stirring at room temperature for 1 hour this mixture was treated 
with a solution of 2-amino-2-methyl-l-propanol (10.5|iL) in dry dimethylformamide (lmL) and stirring 
was then continued for a further 2 hours. The reaction mixture was evaporated and the residue was 
treated with saturated aqueous sodium bicarbonate solution (1 5mL). This mixture was stirred for 1 
hour and the resulting yellow solid was filtered, then washed well with water and then dried at 1 00°C 
10 under vacuum to give the title compound (34mg) as a yellow solid, m.p. 210-212°C. 



(b) 3-(4-chIoro-lH-pvrrolo^ acid (2-hvdroxv- 

1 J-dimethvl-ethvlVamide. A28-B1-C31, the product of the combination of group A28 in Table 
1 and Bl in Table 2 and C31 in Table 3:- 




By proceeding in a manner similar to Example 40(a) above but using a mixture of 3-(4-chloro-lH- 
pyrrolo[2,3-b]pyridin-2-yl)-l-methyMH-indole^5-carboxylic acid and 3-(4-chloro-lH-pyrrolo[2,3- 
b]pyridin-2-yl)-l-methyl-lH-indole-5-carboxylic acid, methyl ester [Example 41(b)] and subjecting the 
20 crude reaction product to chromatography on silica, eluting initially with a mixture of ethyl acetate and 
heptane (85:15, v/v) then ramping up to ethyl acetate, there was prepared 3-(4-chloro-l H-pvrrolo[2.3- 
blpvridin-2-vlVl-m ethvl-lH-indole-5-carboxvlic acid (2-hvdroxv-l.l-dimethvl-ethvlVamide as a 
reddish grey solid. MS: 397, 399(M + ). R T = 4.038 minutes. 



25 (c) 



r2-(5-methoxy-l-methvl-lH-indol 

methanone , A12-B1-C1, the product of the combination of group A12 in Table 1 and Bl in 
Table 2 and CI in Table 3: 
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By proceeding in a manner similar to Example 40(a) above but using morpholihe to replace the 
2-amino-2-methyl-l-propanoI there was prepared \2-( 5-methoxv- 1 -methyl- 1 H-indol-3-vlV 1 H- 

pvrrolor23"b1pvridin-4-vlVmorpholin-4-vl-methanone as a solid, m.p. 259-260°C. MS: 391(MH + ). 

(d) 3-r6-f4-hvdr ox\phenvlV5H-pvn-olor2,3-blDvrazin-7-vlVN-methvlDropionamide. A33-B78, the 
product of the combination of group A33 in Table 1 and B78 in Table 2:- 




By proceeding in a manner similar to Example 40(a) above but using 3-[6-(4-hydroxyphenyl)-5H- 
pyrrolo[2 3 3-b]pyrazin-7-yl]-propionic acid (Example 30) and N-methylamine there was prepared 3-F6- 

f4-hvdroxvphenvlV5H-pvrrolor2J-b1pvrazin-7-vn-N-methvlpropionamide as a solid. MS: 297(MH+). 

(e) 2-n-ethvl-5 -methoxv-lH-indol>3-vlVlH-pvrrolof2J,-blpvridine>4-carboxvlic acid f2-hvdroxv- 
1 , 1 -dimethvl-ethvO-amide , A68-B3-C1, the product of the combination of group A68 in Table 
1 and B3 in Table 2 and CI in Table 3:- 




By proceeding in a manner similar to Example 40 (a) above but using 2-(l-ethyl-5-methoxy-lH-indol- 
3yl)-lH-pyrrolo[2,3 ? -b]pyridine-4-carboxyIic acid [Example 41(c)], there was prepared 2-(l-ethvl-5- 
methoxv-lH-indol-3-vn-l H-pvrrolo[2 J,-blpvridine-4-carboxylic acid (2-hvdroxv-l. 1-dimethvl-ethvlV 

amide as a green solid, m.p. 244-245°C. MS: 407(MH + ). 
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(f) 2-f5-methoxv-l -methyl- acid (2- 

methoxv-ethvl) amide . A69-B1-C1, the product of the combination of group A69 in Table 1 
and Bl in Table 2 and CI in Table 3:- . 




By proceeding in a manner similar to Example 40 (a) above but using 2-(5-methoxy-l-methyl-lH- 
indol-3yl)-lH-pyrrolo[2,3,-b]pyridine-4-carboxylic acid [Example 41(a)], and 2-methoxy-ethylamine 
there was prepared 2-(5-methoxv-l-methvl-lH-indol-3-vlVlH-pvrrolor23^b1pvridine-4-carboxvlic 
acid f2-methoxv-ethvn amide as a yellow solid, m.p. 248-249°C. MS: 379(MH + ). 

(g) 2-(5-methoxv- 1 -methvl- 1 H-indol-3 -vl V 1 H-pvrrolor2 ,3 ;-b1pvridine-4-carboxvl ic acid 

f2-hvdroxv-2-methvl-propvn amide. A70-B1-C1, the product of the combination of group A70 
in Table 1 and Bl in Table 2 and CI in Table 3:- 

OH 




By proceeding in a manner similar to Example 40 (a) above but using 2-(5-methoxy-l-methyMH- 
indol-3yl>lH-pyrrolo[2,3,-b]pyridine-4-carboxylic acid [Example 41(a)], and l-amino-2-methyl- 
propan-2-ol (prepared according to the literature procedure of Cabella et. al. Tetrahedron, 1 995, 51 (6), 
18-17-1 826), there was prepared 2-(5-methoxy- 1 -rnethvl- 1 H-indol-3-vn-l H-pvrrolof2 3 .-b"lpyridine-4- 
carboxvlic acid (2-hvdroxv-2-methvl-propvn amide as a solid. LC-MS: METHOD D: Kj = 2.54 

minutes, 393.3(MH + ). 
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(h) 2-(5-methoxv-l-methvl-lH- indol-3-vlVl H-pyrrolor2.3.-blpvridine-4-carboxvlic acid Q.~ 

hydroxy-propyl) amide A85-B 1-C1, the product of the combination of group A85 in Table 1 
and B 1 in Table 2 and C 1 in Table 3 :- 




By proceeding in a manner similar to Example 40 (a) above but using 2-(5-methoxy-l -methyl- 1H- 
indol-3yl)-lH-pyrrolo[2,3,-b]pyridine-4-carboxylicacid [Example 41(a)], and l-aminc-propan-2-ol 
there was prepared 2-(5-methoxv^l -methvl- 1 H-indol-3-vll 1 H-pvrrolor2.3 .-blpvridine-4-carboxvlic 
acid (2-hvdroxv-propvn amide as a solid. LC-MS: METHOD D: R T = 2.74 minutes, 379(MH+). 

(0 2-(5-methoxv- 1 -methvl-1 H- indol-3-vn- 1 H-pvrrolor2.3 .-blpvridine-4-carboxvlic acid 

(2-hydroxv-ethyl) amide A86-B1-C1, the product of the combination of group A86 in Table 1 
and Bl in Table 2 and CI in Table 3:- 




By proceeding in a manner similar to Example 40 (a) above but using 2-(5-methoxy-l -methyl- 1H- 
indol-3yl>lH-pyrrolo[2,3,-b]pyridine-4-carboxyIic acid [Example 41(a)], and 2-amino-ethanol there 
was prepared 2-(5-methoxv-l-methvl-lH- indol-3-vn-lH-pvrrolof2.3.-blpvridine-4-carboxvlic acid 
(2-hvdroxv-ethvl) amide as a solid. LC-MS: METHOD D: R T = 2.22 minutes, 365(MH + ). 
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G) 2-(5-methoxv -lH-indol-3 -vlVlH-pvrrolor2.3.-b1pvridine»4-carboxvlic acid f2-methoxy-ethyn 
amide_A69-B2-Cl, the product of the combination of group A69 in Table 1 and B2 in Table 2 
and CI in Table 3:- 




By proceeding in a manner similar to Example 40 (a) above but using 2-(5-methoxy-l H-indoI-3yl)-lH- 
pym>lo[2,3 r b]pyridine-4-carboxylic acid [Example 15(t)], and 2-methoxy-ethylamine there was 
prepared 2-(5-methoxv-l H-indol-3 -vlVl H-pvrrolor23.-b]pvridine-4-carboxvlic acid r2-methoxv-ethvn 
amide as a solid. LC-MS (METHOD D): R T = 3.65 minutes, 365(MH+). 



EXAMPLE 41 

(a) 2-(5-Methoxy- 1 -methyl- 1 H-indol-3-vl V 1 H-pvrrolor2.3-b1 Pvridine-4 carboxvlic acid . 

A67-B1-C1, the product of the combination of group A67 in Table 1 and Bl in Table 2 and CI 
in Table 3:- 



OMe 




A solution of2-(5-methoxy-l-methyl-lH-indoW^ 

4 carboxylic acid, ter/-butyl ester [106mg, Reference Example 2(n)] in methanol (lOmL) was treated 
with potassium hydroxide solution (lmL, 5N) then heated at reflux temperature for 1 hour and then 
evaporated. The residue was treated with water (15mL) and the mixture washed with ethyl acetate 
(lOmL). The pH of the aqueous solution was then adjusted to 4 by addition of hydrochloric acid and 
cooled in ice. The resulting yellow solid was filtered washed well with water and then dried at 80°C 
under vacuum to give the title compound (33mg) as a yellow solid, m.p. >300°C. MS: 322(MH+). 

(b) 3-r4-chloro-1 H-pvrrolor2J-b1pwidin-2-vlVl-methvl-lH-indole-5-carboxvlicacid. 

A28-B1-C28, the product of the combination of group A28 in Table 1 and Bl in Table 2 and 
C28 in Table 3; and 3-f 4-chloro-l H-Dvrrolor2.3-b]pvridin-2-vn- 1 -methvl- 1 H-indole-5- 
carboxvlic acid, methyl ester:- 
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By proceeding in a manner similar to Example 41(a) above but using 3-(4-chIoro-l-(toluene-4- 
sulfonyl>l-methyl-lH-pyrrolo[2,3-b]pyridin-2-yl)-lH-indole-5-carboxylic acid, methyl ester 
[Reference Example 19(d)] there was prepared a 60:40 mixture of 3-f 4-chloro- 1 H-Pvrrolo[ 21- 
blpvridin-2-vD-l-methvl-lH-indole-S -carboxvlic acid and 3-(4-chloro-1H-pvirolor2.3.hlDvridin-2-vlV 
1 -methyl- lH-indole-5-carboxvlic aci d, methvl ester as an off-white solid. MS: 326 and 340(M + ). 

( c ) 2-(l-ethvl-S-methoxv-lH-indol-3vn-lH- pvrrolol2.3.-blpvridine-4-carboxvlic acid. A67-Ftt-ri , 
the product of the combination of group A67 in Table 1 and B3 in Table 2 and CI in Table 3:- 




By proceeding in a manner similar to Example 41 (a) above but using 2-(l-ethyl-5-methoxy-lH-indol- 
3yl)-l-(toluene-4-sulfonyl)-lH-pyrrolo[2,3,-b]pyridine-4-carboxylic acid tertrbutyl ester [Reference 
Example 13(o)], there was prepared 2-fl-ethvl-5-methoxv-lH-indol-3vn-lH-pvrrolor2.3.-h1pyridine-4- 
carboxylic acid as a tan solid. MS: 336(MH + ). TLC: Rp = 0.24 (ethyl acetate/heptane, 1:1). 



EXAMPLE 42 

2-(5-Methoxy-l H-mdol-3-vlMH-pvrrolo r2.3-blDvridine-4 carboxamide. A10-B2-C1, the product of 
the combination of group A10 in Table 1 and B2 in Table 2 and CI in Table 3:- 




A suspension of 2-(5-methoxy-lH-indol-3-yl)-l-(toluene-4-sulfonyl)-lH-pyrrolo[2,3-b]pyridine-4 
carbonitrile [0.25g, Reference Example 67(e)] in methanol (25mL) was treated with sodium hydroxide 
solution (1 .5g in 4mL water). The mixture was cooled in an ice-bath and then treated dropwise with 
hydrogen peroxide (0.35mL, 30%). After stirring at room temperature for 1 hour a further aliquot of 
hydrogen peroxide (0.3mL) was added to the reaction mixture and stirring was continued for a further 
3 hours then the reaction was quenched by addition of sodium metabisulfite to remove excess hydrogen 
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peroxide. The reaction mixture was then diluted with water (75mL) and extracted twice with ethyl 
acetate (50mL). The combined extracts were washed twice with brine (30mL), then dried over sodium 
sulfate and then evaporated. The residual yellow solid was subjected to chromatography on silica 
eluting with a mixture of ethyl acetate and dichloromethane (1:1, v/v) to give, after trituration with 
5 methanol and washing with diethyl ether, the title compound (50mg) as a yellow solid, m.p. >320°C. 

MS: 307(MH+). 

EXAMPLE 43 

3-|"6-(4-Morpholin4-vl phenvlVSH-pvrrolo^J-blpyrazin-V'Vn-N-methvlpropionamide. A33-B59, the 
10 product of the combination of group A33 in Table 1 and B59 in Table 2> 




H 



A mixture of 3-[6«(4-trifluoromethanesulfonyloxyphenyl)-5H-pyrrolo[2,3-b]pyrazin-7-yl]-N- 
methylpropionamide [30mg, Reference Example 18(d)], acetonitrile (2mL) and morpholine (0.5mL) 
was heated at 200°C in a microwave oven for 4 hours. The reaction mixture was then evaporated and 

* i 

15 the residue was triturated with ethyl acetate to give the title compound as a solid. MS: 429. 1 (MH 4 "). 

EXAMPLE 44 

6-(4-Pvrrolidin-l-vl phenyiy5H-pvrrolor2,3-b]pvrazine t AI-B82, the product of the combination of 
group Al in Table 1 and B82 in Table 2:- 




20 

A mixture of 6-(4-trifluoromethanesulfonyloxyphenyl)-5H-pyrrolo[2,3«b]pyrazine [20mg, Reference 
Example 1 8(e)], dioxane (3mL) and pyrrolidine (0.2mL) was heated at 200°C in a microwave oven for 
1 hour. The reaction mixture was then evaporated and the residue was subjected to chromatography on 
silica eluting with a mixture of ethyl acetate and heptane (1:1, v/v) to give, after trituration with a . 

25 mixture of ethyl acetate and methanol, the title compound (1 lmg) as a yellow solid. MS: 265. 1(MH + ). 
Rj = 2.92 minutes. 
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EXAMPLE 45 

(a) 6>r4-fFuran-2-vnphenvlV5H-pvrrolo[2,3-b1pyrazine, A 1 -B 1 00, the product of the combination 
of group Al in Table 1 and B100 in Table 2:- 




5 A mixture of 6-(4-trifluoromethanesulfonyloxyphenyl)-5H-pyrrolo[2,3-b]pyrazine [20mg, Reference 
Example 18(e)], dioxane (2.5mL), foran-2-boronic acid (9.8mg), sodium carbonate solution (0.06mL, 
2N), and tetrakis(triphenylphosphine)palladium[0] (4mg) was heated at 180°C in a microwave oven 
for 40 minutes. The reaction mixture was then evaporated and the residue was subjected to 
chromatography on silica eluting with a mixture of ethyl acetate and pentane (1:1, v/v) to give, after 

10 trituration with a mixture of ethyl acetate and methanol, the title compound (7mg) as a yellow solid. 

MS: 262.1(MH+). Rj = 3.05 minutes. 



(b) 6-f4-f3.5-dimethvlisoxa2ol-4-vnphenvlV5H-pvrrolof2 .3-blpvrazine. A1-B99, the product of 
the combination of group Al in Table 1 and B99 in Table 2:- 

15 




H Me 



By proceeding in a manner similar to Example 45 (a) above but using 3,5-dimethylisoxazole-4-boronic 
acid, and subjecting the reaction product to chromatography on silica eluting with ethyl acetate, there 
was prepared 6-(4-(3,5-dimethvHsoxazol-4-vnphenvlV5H-pvrrolof23-b1pvra2ine as beige solid. MS: 

20 279(MH + ). Rj = 3 . 1 9 minutes. 

EXAMPLE 46 

♦ 

2-[4-(5H-Pvrrolor23,-b1pvrazin-6-vnphenvl]-propan-2-oK A1-B56, the product of the combination of 
group Al in Table 1 and B56 in Table 2:- 

25 




A suspension of magnesium (2mg) in tetrahydrofuran (2mL) was treated with methyl iodide (0.06mL) 
and when the all magnesium had reacted this solution was treated with a solution of l-[4-(5H- 
pyrrolo[2,3-b]pyrazin-6-yl)phenyl] ethanone (lOmg, Example 47) in tetrahydrofuran. After stirring at 
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room temperature overnight the mixture was treated with methyl magnesium chloride (0.04ml of 2N 
solution in tetrahydrofiiran) and after stirring for a further 2 hours TLC (ethyl acetate) indicated * 
complete reaction. The reaction mixture was then poured into saturated ammonium chloride solution 
and this mixture was then extracted with ethyl acetate. The extract was evaporated and the residual 
solid (14mg) was subjected to thin layer chromatography on alumina eluting with a mixture of ethyl 
acetate and methanol (95:5, v/v) to give the title compound as a beige solid. MS: 254(MH+). R T = 2.5 
minutes. 

EXAMPLE 47 

1 -\4-( 5H-PvrTolof2,3-b1pvrazin-6-vnDhen vll ethanone. A1-B99, the product of the combination of 
group Al in Table 1 and B99 in Table 2:- 




H 



6-(4-trifluoromethanesulfonyloxyphenyl)-5H-pyrrolo[2,3-b]pyrazine [lOOmg, Reference Example 
18(e)] was added to dry, degassed dimethylformamide (3mL), under nitrogen, followed by 
triethylamine(0.081mL), n-butylvinyl ether (0.49mL) l,3-bis(dipheny!phosphino)butane (34mg) and 
palladium acetate (17mg). The mixture was heated at 80°C for 12 hours, then cooled to room 
temperature, then treated with hydrochloric acid (7mL, IN), then stirred at room temperature for 1 
hour, and then subjected to chromatography on silica eluting with a mixture of ethyl acetate and 
heptane (1:1, v/v) to give the title compound (26mg) as a pale yellow solid. MS: 328. 1 (MH+). R T - 
2.59 minutes. 

EXAMPLE 48 

6-f4-(4-{2-Morpholin-4-vlethvn-Diperaz i n-l-vnphenvll-5H-Pvrrolor2.3-blpvrazine. A1-B84, the 
product of the combination of group Al in Table 1 and B84 in Table 2:- 




A mixture of 6-(4-piperazin-l-ylphenyl)-5H-pyrrolo[2,3-b]pyrazine (Example 49) and water (5mL) was 
treated with potassium hydroxide (71 mg) and after complete solution this mixture was then treated 
with morpholinoethyl chloride (59mg) and the resulting slurry was stirred at room temperature 
overnight. The reaction mixture was treated with water ( 1 OOmL). and then extracted three times with 



10 



25 
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ethyl acetate (lOOmL). The combined extracts were washed with brine and then evaporated. The 
residual orange solid was treated with ethyl acetate and methanol and this solution was then acidified 
by addition of hydrochloric acid (2N) in methanol and then concentrated on a steam bath to give after 
treatment with ethyl acetate and dichloromethane the title compound (55mg) as an orange solid. LC- 
MS: Method A:R T = 2.09 minutes, 393(MH + ). 



EXAMPLE 49 

6-(4-Piperazin-l-vlphenvlV5H-pvrrolor2J-b1p vrazine. A UB83, the product of the combination of 
group Al in Table 1 and B83 in Table 2:- 




A solution of 4-[4-(5H-pyrrolo[2,3 r b]pyrazin-6-yl)phenyl]piperazine-l-carbo5cylic acid, terf-butyl ester 
[lOOmg, Reference Example 3(e)] in anhydrous methanolic hydrogen chloride (15mL, 2N) was heated 
at 60°C for 18 hours then evaporated. The residue was suspended in dichloromethane (20mL) then 
15 treated with Argonaut Technologies MP carbonate resin, then stirred at room temperature for 4 hours. 

* 

After 1 hour the mixture was treated with methanol (2mL) to aid in solution of the hydrochloride salt. 
The solid was washed twice with a mixture of dichloromethane and methanol (22mL, 10: 1, v/v). The 
filtrate was evaporated and the residue was subjected to chromatography on silica gel eluting with a 
mixture of chloroform, methanol and ammonium hydroxide (9: 1:0.1, v/v/v) to give the title compound 
20 (25mg) as an off-white solid. LC-MS: Method A: R T = 2. 1 1 minutes, 280. 1 (MH+). 

EXAMPLE 50 

2-Methvl-4-r6-(4^g^BuWl-DhenvlV5H-p vrrolor2.3-b1pyrazin-7-vn-butan-2-ol A59-B55, the product 
of the combination of group A59 in Table 1 and B55 in Table 2:- 




A solution of 4-[6-(4-te/^butyl^ (I0 g , Example 51) 

in tetrahydrofuran (2.3mL), then diluted with ether (25mL), then cooled to 0°C and then treated with a 
solution of methyl magnesium bromide in diethyl ether (lOmL, 3M). The mixture was allowed to 
warm to room temperature, then after 3 hours cooled to 0°C, then treated with a further aliquot of a 
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solution of methyl magnesium bromide in diethyl ether (0.3mL, 3M), then allowed to warm to room 

r 

temperature and then kept at room temperature overnight. The reaction mixture was then poured into 
hydrochloric acid (IN) and this mixture was made basic by addition of sodium hydroxide solution 
(10N) and then extracted with ethyl acetate. The combined extracts were washed with water, then 
dried over sodium sulfate and then evaporated. The residue was subjected to chromatography on silica 
eluting with ethyl acetate to give the title comp ound (0.5g) as an off white solid. MS: 338(MH + ). 

EXAMPLE 5 1 

4-f6-(4-ferf-Butvl-phenvlV5H-Dvrrolor2.3 -blpvrazin-7-vn-butan-2-one. A58-B55, the product of the 
combination of group A58 in Table 1 and B55 in Table 2:- 




H 

A solution of methyl acetoacetate (1 .35mL) in N-methylpyrrolidone (1 5mL), cooled to 0°C, was 
treated portionwise with sodium hydride (0.33g, 60% dispersion in mineral oil) and after stirring at 0°C 
for 30 minutes this mixture was then treated with a solution of [6-(4-ter/-butylphenyl-5H-pyrrolo[2,3- 
b]pyrazin-7-ylJmethyltrimethylammonium iodide [2g, Reference Example 45(a)] in 
N-methylpyrrolidone (1 OOmL). After stirring at room temperature overnight the reaction mixture was 
subjected to chromatography on silica eluting with a mixture of heptane and ethyl acetate. The 
resulting 2-acetyl-[6-(4-^r/-butyl-phenyI)-5H-pyrroIo[2,3-b]pyrazin-7-yl]propionic acid, methyl ester 
(1.2g) was dissolved in a mixture of sodium hydroxide (250mL, 2N), methanol (25mL) and 
tetrahydrofuran. This solution was then heated at 50°C for 1 hour, then evaporated, then acidified by 
addition of hydrochloric acid (25mL, 2N) and then extracted with ethyl acetate. The organic extract 
was dried over sodium sulfate and then evaporated to give the title compound (lg). MS: 322(MH+). 

EXAMPLE 52 

f3-( 1 H>Pyrr olor2,3-b1pvridin-2-vlVl -methyl- 1 HnndolS-vll-methvlaniine . A2-B 1 -C7 1 , the product of 
the combination of group A2 in Table 1 and Bl in Table 2 and C71 in Table 3> 




H 
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A solution of lithium aluminium hydride in tetrahydrofuran (14.04 mL, 1M) was treated with a solution 
of 3-[ 1 -(toluene-4-sulfonyl)- 1 H-pyrrolo[2,3-b]pyridin-2-yl]- 1 -methyl-1 H-indole-5-carbonitrile [2g, 
Reference Example 13(c)] in dry tetrahydrofuran (20 mL). The resulting suspension was stirred at 
room temperature for 5 hours then treated a further aliquot of lithium aluminium hydride in 
tetrahydrofuran (4.64 mL, 1M) and stirring was continued for a further hour. The reaction mixture was 
cooled to 0°C, then treated with water (1.63 mL), and then filtered. The insoluble material was washed 
with ethyl acetate and the combined filtrate and washings were evaporated to give the title compound 
as an orange solid (1.1 g). MS: 277(MH + ). 

EXAMPLE 53 

2-{rS-Methoxv-3-( 1 H-pyrrolor2.3-blpvrid in-2-vn-indol- 1 -vll- 1 -fl -methvlpiDerazinVtvl \ -ethanone. 
A2-B30-C1, the product of the combination of group A2 in Table 1 and B30 in Table 2 and CI in 
Table 3:- 




A solution of [5-methoxy-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-indol-l-yl]-acetic acid [9.6 mg, Example 
13(a)] in dry dimethylformamide (0.3 1 mL) was combined with 2-(lH-benzotriazole-l-yl)l,l,3,3- 
tetramethyluronium hexafluorophosphate (1 1 .2 mg) in dry dimethylformamide (0.1 mL ), then mixed 
for 1 hour at room temperature and then treated with a solution of N-methylpiperazine (6mg) and 
diisopropylethylamine 5.24 ul in dry dimethylformamide (0.1 16 mL). The reaction mixture was 
agitated for 20 hours at room temperature. The crude mixture was then subjected to LC-MS triggered 
purification affording the title compound . LC-MS: METHOD C: Rj = 2.99 minutes, 404[M+H] + . 

By proceeding in a similar manner to Example 53, but replacing N-methylpiperazine with an 

appropriately substituted amine of formula HNY 1 Y 2 , there was prepared EXAMPLE 53(a) to 
EXAMPLE 53(cg) in Table 4. 



TABLE 4 



STRUCTURE 
and 

Example number 


HNY^ 


Molecular 


LC-MS: 
METHOD C 


Nomenclature 


Formula 


[M+H] + 


R T 
(minutes) 
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H 

EXAMPLE 53(a) 




C22H22N402 


375 


3.37 


N-Cyclobutyl-2-[5- I 

methoxy-3-(lH- 

DvrroIof2.3-blDvridin- 

2-y])-indoM-yl]- 

acetamide 


l 


✓ 

o 

8 w 

iXAMPLE 53(b) 




C24H24N602 


429 


2.94 


N-(3-Imidazol-l-yl- 

propyI)-2-[5-methoxy- 

3-(lH-pyrroIo[2,3- 

b]pyridin-2-yl)-indol- 

]-yl]-acetamide 


c 

] 


o 

o 

EXAMPLE 53(c) 


X) 


C22H20N4O2 


373 


3.30 


1 -(2,5-Dihydro-pyrrol- 
1 -y l)-2-[5-methoxy-3- 
(lH-pyrrolo[2,3- 

l-yl]-ethanone 


0 

I 


WO 

H 

EXAMPLE 53(d) 




C24H26N402 


403 


3.55 


N-Cyclohexyl-2-[5- 

methoxy-3-(lH- 

pyrTOlo[2,3-b]pyridin- 

2-yl)-indoM-yl]- 

acetamide 


0 

I 


iXAMPLE 53(e) 




C23H24N402 


389 


3.46 

* 


N-Cyclopentyl-2-[5- 
methoxy-3-(lH- 
pyrro io [z a j -d j pyri a in - 
2-yl)-indol-l-yl]- 
acetamide 


i 


/ 
O 

iXAMPLE 53(f) 




C23H27N502 


406 


3.93 


N-(3-Dimethyl-amino- 
propyl)-2-[5-methoxy- 

i nit t i 

3-(lH-pyrroIo[2,3- 

b]pyridin-2-yl)-indol- 

l-yl]-acetamide 


--o 

o 

EXAMPLE 53(g) 


O 


C25H28N404 


449 


3.20 


6-{2-[5-Methoxy-3- 

(lH-pyrrolor2,3- 

b]pyridin-2-yl)-indoI- 

l-yl]-acetylamino}- 

hexanoic acid methyl 

ester 


EXAMPLE 53(h ) 




C28H33N502 


472 

• 


2.72 


l-[l,4*]Bipiperidinyl- 
r-yl~2-[5-methoxy-3- 

(lH-pyrrolo[2,3- 
b]pyridin-2-y ])-indo 1- 
l-yl]-ethanone 
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i 

/ 

* 


C24H28N402 


405 


3.52 


N-(3,3-Dimethyl- 

butyl)-2-[5-methoxy-3- 

(lH-pyrrolo[2,3- 

b]pyridin-2-yl)-indol- 

l-yl]-acetamide 


EXAMPLE 53(i) 












O 

EXAMPLE 530) 




C23H26N403 


407 

i 


3.07 

* 


N-(3-Ethoxy-propyl)- 
2-[5-methoxy-3-(l H- 
pyrrolp[2,3-b]pyridin- 
2-yl)-indol-l -yl]- 
acetamide 






C25H28N402 


417 


3.52 


1- (3,3-Dimethyl- 
piperidin-1-yI>2-[5- 
methoxy-3-(lH- 
pyrrolo[2,3-b]pyridin- 

2- yl)-indol-l-yl]- 
ethanone 


EXAMPLE 53(k) 












H 




C21H19N504 


406 


2.8J 


2-[5-Methoxy-3-(lH- 
pyrrolo[2,3-b]pyridin- 
2-yl)-indol-l -yi]-N-(3- 
oxo-isoxazol idin-4-y I)- 
acetamide 


EXAMPLE 53(1) 












CI 

EXAMPLE 53(m) 


H 

0 

CI 


C28H26C1N502 


500 


3.71 


l-[4-(4-Chloro- 

phenyJ)-piperazin- 1 - 

yl]-2-[5-methoxy-3- 

(lH-pyrrolo[2,3- 

b]pyridin-2-yl)-indol- 

l-yl]-ethanone 


OB 




C23H24N403 


405 


2.83 


1- (4-Hydroxy- 
piperidin-l-yl)-2-[5- 
methoxy-3-(lH- 
pyrrolo[2,3-b]pyridin- 

2- yI)-indol-I-yl]- 
ethanone 


EXAMPLE 53(n) 














"D 


C21H20N4O2S 


393 


3.13 


2-[5-Methoxy-3-(lH- 
pyrrolo[2,3-b]pyridin- 
2-yl>mdol-l-yl]-l- 
in i azo n a in - j -y i- 
ethanone 


EXAMPLE 53(o) 












EXAMPLE 53(p) 


* 


C31H31N502 


506 


3.06 


2-[5-Methoxy-3-(lH- 

pyrrolo[2,3-b]pyridin- 

2-yl>indoM-yJ>l-[4- 

(3-phenyl-allyl)- 

piperazin-l-yl]- 

ethanone 






C23H20N4O3 


401 


3.18 


N-Furan-2-yImethy]-2- 
f5-methoxv-3-nH- 

pyrrolo[2,3-b]pyridin- 

2-y])-indol-1-yl]- 

acetamide 
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EXAMPLE 53(q) 












EXAMPLE 53(r) 




C25H23N502 


426 


2.6 


2-[5-Methoxy-3-(lH- 

pyrrolo[2,3-b]pyridin- 

2-yI)-indoM-yl]-N-(2- 

pyridin-4-yl-ethyl)- 

acetamide 


EXAMPLE 53(s) 


Him 

\ — 7 

V 


C25H28N402 

■ 


417 


3.57 


N-Cyclopropylmethyl- 
2-[5-methoxy-3-<] H- 
pyrroIo[2,3-b]pyndm- 
2-yl>indoM-yl]-N- 
propyl-acetamide 












O 

R 


y 


C26H30N4O2 


431 


3.64 


N-(l-Cyclohexyl- 
etby l)-2-[5-methoxy~3 - 
(lH-pyrrolo[2,3- 
b]pyridin-2-yl)-indol- 
l-yl]-acetamide 


EXAMPLE 53(t) 












EXAMPLE 53(u) 




C25H23N502 


426 


2.47 


2-[5-Methoxy-3-(lH- 
pyrroIo[2,3-b]pyridin- 
2-yl)-mdol-l-yl]-N- 
methyl-N-pyridin-3- 

v 1 rn pt hv l-s f* f*t a tt\ i H 












EXAMPLE 53(v) 


— N— 


C29H29N502 


480 


329 

* 


2-[5-Methoxy-3-(]H- 
pyrrolo[2,3-b]pyridin- 
2-y])-jndol-l-y|]-I-(4- 
m-tolyl-piperazin-1 - 

* * * 

yl)-ethanone 


EXAMPLE 53(w) 




C26H24N402S 


457 


3.30 


2-[5-Methoxy-3-(lH- 

pyrrolo[2,3-b]pyridin- 

2-yl)-indol-l-y]]->J-(2- 

phenylsulfanyl-ethyl)- 

acetanjide 


EXAMPLE 53(x) 


8^-/^-^ O 
\r~f V ■/ 


C28H27N503 


482.2 


2.67 


2-[5-Methoxy-3-(lH- 

pyrroio^z,j-ojpyriuin- 

2-yl)-indol-l-yl]-N-(4- 

morpholin-4-yl- 

phenyl)-acetamide 
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H 




C21H20N4O2 


361 & 

^^^^ 4 

721 

[2M+H] + 


2.76 

• 


N-Cyclopropyl-2-[5- 
methoxy-3-(IH- 
pvrroloQ ,3-blDvrid in- 
2-y])-indol-l-yl]- 
acetamide 


EXAMPLE 53(y) 


• 












H 

o 

■ 


C23H25N502 


404 


2.42 


2-[5-Methoxy-3-(lH- 
pyrrolo[2,3-b]pyridin- 
z-yj j-inooi- 1 -yij- i -(3- 
methyl-piperazin-1 -y 1)- 
ethanone 


EXAMPLE 53(z) 












^^^^ ^|^lf^ 

EXAMPLE 53(aa) 


rvO 


C30H30N4O2 


479.3 


3.88 


N-(4-Cyclohexy]- 
phenyI)-2-[5-methoxy- 
3-(lH-pyrrolo[2,3- 
b]pyridin-2-yl)-indol- 
l-yl]-acetamide . 




1 


C25H28N402 


417.3 


3.30 


2-[5-Methoxy-3-(lH- 
pyrrolo[2,3-b]pyridin- 

methyJ-cyclohexyl)- 
acetamide 


EXAMPLE 53(ab) 












• no 

EXAMPLE 53(ac) 




C25H28N402 


417 


3.26 

• 


N-Cyclohexylmethyl- 

2-[5~methoxy-3-(lH- 

pyrrolo[2 5 3-b]pyridin- 

2-yI)-indol-l-yl]- 

acetamide 


" - o 

EXAMPLE 53(ad) 


HQ 


C22H22N402 

■ 


429 


2.41 


2-[5-Methoxy-3-(lH- 

pyrrolo[2,3-b]pyridin- 

2-yI>indoM-yl]-l- 

pyrrolidin-l-yl- 

ethanone 


EXAMPLE 53(ae) 




C22H21N503 


432 


2.65 


4-{2-[5-Methoxy-3- 

(lH-pyrrolo[2,3- 

b]pyridin-2-yI)-indol- 

l-yl]-acetyl}- 

piperazin-2-one 






C24H25N503 


432 & 
863 

[2M+H] + 


2.83 


4-{2-[5-Methoxy-3- 
(IH-pyrroIor2,3- 
b]pyridin-2-yl)-indol- 
l-vll-acetvB-3 3- 

dimethyJ-piperazin-2- 
one 


EXAMPLE 53(af) 
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o 


o 


C23H23N503 


418 


2.79 


4-{2-[5-MethoxyO- 
(lH-pyrrolo[2,3- , 
b]pyridin-2-yl)-indol- 
1 -yl]-acetyl}-l -methyl- 
piperazm-2-one 


EXAMPLE 53(ag) 












' ' o 

EXAMPLE 53(ah) 


"O 


C22H22N402S 


407 


3.22 


2-[5-Methoxy-3-(lH- 

pyrrolo[2,3-b]pyridin- 

2-y])-indol-l-yl]-l- 

thiomorpholin-4-yl- 

* <* 

ethanone 


OH 

EXAMPLE 53(ai) 


2 J ^ 

OH 


C26H24N403 


441 


3.13 


N-(2-Hydroxy-2- 

pheny!-ethyl)-2-[5- 

methoxy-3-(]H- 

pyrrolo[2,3-b]pyridin- 

2-yl)-indol-l-yl]- 

acetamide 


0 


• 


C24H26N403 


419 


3.19 


1- (2,6-Dimethyl- 
morpho]in«4-y])-2-[5- 
mcinoxy-j-^ i jn- 
pyrrolo[2,3-b]pyridin- 

2- yl)-indol-l-yl]- 
ethanone 


EXAMPLE 53(aj) 












EXAMPLE 53(ak) 


1 


C29H31N502 


482 


2.88 


N-(4- 

Diethylaminomethyl- 

pheny])-2-[5-methoxy- 

3-(lH-pyrroIo[2,3- 

b]pyridin-2-yl)-indol- 

l-yl]-3cetamide 


EXAMPLE 53(al) 


• 


C26H24N403 


441 


3.08 


N-[2-(4-Hydroxy- 

phenyl)-ethy]]-2-[5- 

methoxy-3-(lH- 

pyrrolo[2,3-b]pyridin- 

2-y])-indol-1 -yl> 

acetamide 






C23H24N403 


405 


3.01 


2-[5-Methoxy-3-(lH- 
py rro i q |z , 3 -d j py n am- 
2-yl>indoI-l-yl]-N- 
(tetrahydro-furan-2- 
ylmethyl)-acetamide 


EXAMPLE 53(am) 












B H 

H 




C24H21N502 


412 


2.68 


2-[5-Methoxy-3-(lH- 

pyrrolo[2,3-Djpynajn- 

2-yl)-indoM-yl]-N- 

pyridin-2-ylmethyl- 

acetamide 


EXAMPLE 53(an) 
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Q 

« H ~~\ 


\ 

\ 


C23H26N402 


391 


3.36 


N-(l ^-Dimethyl- 

propyl)-2-[5-niethoxy- 

3-(lH-pyrrolo[2,3- 

b]pyridin-2-y])-indol- 

l-yl]-acetamide 


EXAMPLE 53(ao) 












EXAMPLE 53(ap) 


rO 

1 N 


C30H25N5O3 

* 


504 


3.25 


N-(3-Benzyloxy- 

pyridin-2-yl)-2-[5- 

methoxy-3-(lH- 

pyrrolo[2,3 -b]pyridin- 

2-yl>indol-l-yl]~ 

acetamide 


EXAMPLE 53(aq) 


XT) 


C27H21N502 


448 


3.05 


2^[5-Methoxy-3<lH- 
DVrrolor2 3-blDvridin- 
2-yl)-indol-l-yl]-N- 
quinolin-3-yl- 
acetamide 




N / 

f 


C27H21N502 


448 


3.49 


2-[5-Methoxy-3-(lH- 

nvrrnlnT'? ^-MnvriHin- 

2-yl)-indo!-l-yl]-N- 

qumohn-8-y]- 

acetamide 


EXAMPLE 53(ar) 












EXAMPLE 53(as) 




C27H21N502 


448 


2.76 


N-lsoquino]in-5-yl-2- 

[5-methoxy-3-(lH- 

pyrroIo[2,3-b]pyndm- 

2-yl)-indol-l-yl]- 

acetamide 

* 


H 

EXAMPLE 53(at) 




C23H26N402 


391 


3.42 


2-[5-Methoxy-3-(lH- 

pyrrolo[2,3-b]pyridin- 

2-yI)-indol-l-yl]-N-(3- 

methyl-butyl)- 

acetamide 






C27H21N502 


448 


2.97 


N-Isoquino!in- 1 -yI-2- 

[5-methoxy-3-(lH- 

pyrroIo[2,3-b]pyridin- 

2-yl)-indol-l-yI]- 

acetamide 


EXAMPLE 53(au) 












EXAMPLE 53(av) 




C27H21N502 


448 


3.29 


2-[5-Methoxy-3-(lH- 
Dvn*olor2 3-blDvridin- 

2-yl)-indol-l-yl]-N- 

quinolin-2-yl- 

acetamide 


o 

EXAMPLE 53(aw) 




C23H22N402 


387 & 
773, 

[2M+H] + 


3.28 


1- (3,6-Dihydro-2H- 
pyridin-l-yl)-2-[5- 
methoxy-3-(lH- 
pyrroIo[2,3-b]pyridin- 

2- yl>indol-l-yl> 
ethanone 



WO 03/000688 PCT/GB02/02799 

-212- 



EXAMPLE 53(ax) 




C26H32N602 


461 


2.55 


2-[5-Methoxy-3-(lH- 
pyrro!o[2,3-b]pyridin- 
2-yl>indoM-yl]-N-[3- 
(4-methyI-piperazin- 1 - 
yl)-propyI]-acetamide 


H 

EXAMPLE 53(ay) 




C26H28N402 


429 


3.62 


N-(2-Cyclohex- 1 -enyl- 

(lH-pyrro!o[2,3- 

b]pyridin-2-yl)-indoI- 

l-yl]-acetamide 


EXAMPLE 53(az) 


Q 


C28H25N502 


464 


3.41 


N-[2-(lH-Indol-3-yl)- 
einy i j -z- [y-rneinoxyo - 
(lH-pyrrolo[2,3- 
b]pyridin-2-yl>indol- 
I-yl]-acetamide 


> 

EXAMPLE 53(ba) 




C27H29N504 


488 


2.94 

* 


2-[5-Methoxy-3-(lH- 

pyrrolo[2,3-b]pyridin- 

2-yl)-indol-l-yl]-l-[4- 

(tetrahydro-furan-2- 

carbonyl)-piperazin-l - 

yl]-ethanone 


» B 

EXAMPLE 53(bb) 


H 

* 


C28H30N4O2 


455 


3.84 


N-Adamantan- 1 -yl-2- 

[5-methoxy-3-(lH- 

pyrrolo[2,3-b]pyridin- 

2-yi>indol-l-yl]- 

acetamide 


EXAMPLE 53(bc) 


\ 

HN 
\ 


C23H27N502 


406 


2.72 


N-(2-DimethyIamino- 

ethyl)-2-[5-methoxy-3- 

( j H -pyrro 10 [2, j - 

b]pyridin-2-yI)-indoI- 

l-y]]-N-methy]- 

acetamide 


ft 


H 

Q 

fi 


C30H29N5O4 


524 


2.92 

■ 


l-(4-Benzo[l,3]dioxoI- 

5-ylmethyl-piperazin- 

l-yl)-2-[5-methoxy-3- 

(lH-pyrro!o[2,3- 

bjpyndin-2-yl)-indol- 

l-yl]-ethanone 


EXAMPLE 53(bd) 












EXAMPLE 53(be) 


HN — V 

U^0- 


C29H28C1N502 


514 


3.03 


l-[4-(4-ChIoro- 

benzyl)-piperazin-l - 

yI]-2-[5-methoxy-3- 

(lH-pyrroIop^- 

b]pyridin-2-yl)-indoI- 

l-y]]-ethanone 



WO 03/000688 PCT/GB02/02799 
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0 

H 

EXAMPLE 53(bf) 


0 


C30H31N5O2 


494 


2.94 


2-[5-Methoxy-3-(lH- 

pyrrolo[2,3-b]pyridin- 

2-yl>indol-l-yl]-l-[4- 

(1-pbenyl-ethyl)- 

piperazin-l-yl]- 

ethannnft 












EXAMPLE 53(bg) 


"O 


C28H34N603 


503 


2.61 


2-[5-Methoxy-3-(lH- 

pyrroIo[2,3-b]pyridin- 

2-yl>indol-l-yl]-l-[4- 

(2-morpholin-4-yl- 

ethy ])-piperazin- 1 -yl]- 

ethanone 


EXAMPLE 53 (bh) 




C29H29N503 


496 


3.16 


1-[4-(4-Methoxy- ■ 
phenyl)-piperazin- 1 - 
yI]-2-[5-rnethoxy-3- 
(lH-pyrrolo[2,3- . 
b]pyridin-2-yI)-indo!- 
l-yl]-ethanone 




H a N 

O 


C25H27N503 


446 


3.26 


2-[5-Methoxy-3-(l H- , 
pyrrolo[2,3-b]pyridin- 
2-yl)-indol-l-yl]-N-[3- 
(2-oxo-pyrroIidin- 1 - 
y])-propyl]-acetamide 


EXAMPLE 53(bi) 












— o 

0 

EXAMPLE 53(bj) 




C23H24N402 


389 


3.26 


2-[5-Methoxy-3-(lH- 
pyrrolo[2,3-b]pyridin- 
2-yl>indoI-l-yl]-l- 
oineridin-1 -vl- 
ethanone 


EXAMPLE 53(bk) 


2 V-—-' 

• 


C25H29N502 


432 


2.71 


2-[5-Methoxy-3-(lH- 
pyrroIo[2,3-b]pyridin- 
2-yl)-indol-l-yl]-N-(2- 
piperidin-1 -yl-ethyl)- 
acetamide 


EXAMPLE 53(bl) 




C24H27N502 


418 


2.66 


2-[5-Methoxy-3-(lH- 
pyrro)o[2,3-b]pyridin- 
2-yl)-indol-l-yl]-N-(2- 
pyrrolidin-1 -yl-ethyl)- 
acetamide 




"O 


C25H29N503 


448 


2.68 


1- [4-(2-Methoxy- 
ethyl)-piperazin- 1 -y 1]- 

2- [5-methoxy-3-(lH- 
pyrrolo[2,3-b]pyridin- 
2-yl)-inddl-l-yl]- 
ethanone 
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EXAMPLE 53(bm) 












r 

EXAMPLE 53(bn) 


/ 


C26H32N602 


461 


2.59 


1- [4-(2- 

Dimethylamino-ethyl)- 
piperazin- 1 -yl]-2-[5- 
metnoxy-J-( I n- 
pyrrolo[2,3 -b]py r idin- 

2- yl>ipdoM-yl]- 
ethanone 


rvv /0 


/ 


C22H24N402 


377 


3.27 




N-IsobytyJ-2-[5- 
nietnoxy-j-Q I n- 
pyiroIo[2,3-b]pyridiii- 

2-yl>indoI-l-yI]- 
acetamide 


EXAMPLE 53(bo) 














EXAMPLE 53(bp) 




C33H37N502 


536 


3.20 


]-[4<4-te/7-Butyl- 

benzy])-piperazin- 1 - 

yl]-2-[5-methoxy-3- 

(lH-pyrrolo[2,3- 

b]pyridin-2-yl)-indoI- 

l-yl]-ethanone 


H NH 




C28H28N402 


453 




3.63 


2-[5-Methoxy-3-(JH- 

pyrrolo[2,3-b]pyridin- 

2-yl>indoM-yI]-N-(l- 

methyl-3-phenyl- 

propyl^acetamide 


EXAMPLE 53(bq) 














11 NH 


r 


C27H35N502 

• 


462 


2.74 




N-(4-Diethylamino-l- 

methyl-butyl)-2-[5- 

methoxy-3-(lH- 

nvrrnlr»f9 "^-hliwriHin- 

2-yl)~indoM-y!]- 
acetamide 


r 

EXAMPLE 53(br) 














OB 

EXAMPLE 53(bs) 


OH 

™60 


C27H26N403 


455 


3.33 


N-Benzyl-N-(2- 

hydroxy-ethy!)-2-[5- 

methoxy-3-(lH- 

pyrroIo[2,3-b]pyridin- 

2-yl)-indoI-l-yl]- 

acetamide 
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^0 

EXAMPLE 53(bt) 


H 

( 

{ 

HO 


C26H31N504 


478 


2.65 

* 


1- {4-[2-(2-Hydroxy- 
etboxy)-ethyl]- 
piperazin-l-yl}-2-[5- 
methoxy-3-(lH- 
pyrrolo|2,j-bjpyri(Un- 

2- yl)-indol-Nyl]- 
ethanone 


OH 

EXAMPLE 53(bu) 


V 

OH 


C24H28N403_ 


421 


3.19 


N-(l -Hydroxymethyl- 

2-methyl-buty1)-2-[5- 

methoxy-3-(lH- 

pyrrolo[2,3-b]pyridin- 

2-yQ-indol-l-yl]- 

acetamide 


EXAMPLE 53(bv) 


■no 


C26H24N402 


425 


3.52 


N-Benzyl-2-[5- 
methoxy-3-(lH- 

nvtTfilnr9 ^-hlnvriHin- 

2-y]>indoI-1-yl]-N- 
methyl-acetamide 


H 

EXAMPLE 53(bw) 




C22H24N403 


393 


3.05 


N-(2-Methoxy-l- 

methyl-ethyl>2-[5- 

methoxy-3-(lH- 

pyrrolo[2,3 -b]pyridin- 

2-yl>indol-l-yl]- 

acetamide 


CO-u 

N H ^ 

H S* O 


■ 


C21H22N403 


379, & 
757, 

[2M+H1* 


2.79 


N-(3-Hydroxy-propyl)- 
2-[5-methoxy-3-(lH- 
pyrrolo[2,3 -b]pyridin- 
2-yl)-indol-l-yl]- 
acetamide 


HO 

EXAMPLE 53(bx) 












Cestui 

B 

EXAMPLE 53(by) 


X 

UjXJ 


C25H22N403 


427 


3.45 


N-(3-Methoxy- 

phenyl)-2-[5-methoxy- 

3-(lH-pyrrolo[2,3- 

b]pyridin-2-yl)-indol- 

l-yl]-acetamide 

* 




XXjO 


C35H33N502 


556 


3.25 


1- (4-Benzhydryl- 
piperazin-1 -yl>2-[5- 

m«/>^Um».. *> /ITT 

metnoxy-3-(]H- 
pyrrolo[2,3 -b]pyridin- 

2- yl)-indol-l-yl> 
ethanone 


EXAMPLE 53(bz) 
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6 

EXAMPLE 53(ca) 


■pi 

6 


C29H29N502 


480 


2.9 


1 -(4-Benzyl-piperazin- 
1 -yl>2-[5-methoxy-3- 
(lH-pyrroIo[2,3- 
b]pyridin-2-yl)-indol- 
l-yI]-ethanone 


o 

h i 

& 

EXAMPLE 53(cb) 




C25H29N502 


432 

• 


2.67 


2-[5-Methoxy-3-(lH- 
pyrro]o[2,3-b]pyridin- 
2-yl)-indol-l-yl]-N-(3~ 
pyrrol idin-l-yl- 
propyl)-acetamide 


a 

EXAMPLE 53(cc) 


9 


C30H31N5O2 


494 


2.89 


N-(l -Benzyl-piperidin- 

4-yI)-2-[5-methoxy-3- 

(]H-pyrrolo[2,3- 

b]pyridin-2-yl)-indol- 

l-yl]-acetamide 


ifYvii » 

OH 

EXAMPLE 53(cd) 


OH 


C29H27C1N403 


515 


3.50 


1- [4-(4-ChIoro- 
phenyl)-4-hydroxy- 
piperidin-1 -yJ]-2-[5- 
methoxy-3-(lH- 
pyrrolo[2,3-b]pyridin- 

2- yl)-indol-l-yl]- 
ethanone 


Q 

E 


XAMPLE 53(ce) 




C25H28N404 


449 


3.44 


2-{2-[5-Methoxy-3- 
(lH-pyrrolo[2,3- 
b]pyridin-2-yI)-indol- 
1 -yl]-acety lamino } -3- 
methyl-pentanoic acid 
methyl ester 


EXAMPLE 53(cf) 




C28H23N502 

* 


462 


2.89 

* 


2-[5-Methoxy-3-(lH- 

pyiTolo[2,3-b]pyridinh 

2-yl)-indol-l-yl]-N-(2- 

methyI-quinoh'n-4-yl)- 

acetamide 
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0^ 

6 

EXAMPLE 53(cg) 


u 


C28H28N403S 


501 

• 


3.40 


N-(2-Benzylsulfanyl-l - 

hydroxymethyl-ethyl)- 

2-[5-methoxy-3-(lH- 

pyrrolo[2,3-b]pyndm- 

2-yl)-indoM-yl]- 

acetamide 













EXAMPLE 54 

[2-nH-Pvrrolo[2.3-b1pvrid»n-2-vl')-pvrrol-l-vl")-aceticacid, A2-B1 16, the product of the combination 
of group A2 in Table 1 and Bl 16 in Table 2:- 

HO 

B 

5 

A suspension of [2<l-(toluene^sulfonyl)-lH-pyrrolo[2,3-b]pyridin-2-yl)-pyrrol-l-yl]-acetic acid, tert- 
butyl ester [400 nig, Reference Example 76] in methanolic potassium hydroxide solution (15.4 mL, 100 
mg/mL) was agitated for 19 hours at room temperature then treated with dichloromethane (15 mL). 
This mixture was titrated with aqueous hydrochloric acid (IN ) to adjsut the pH to 2, then decanted. 
10 The organic phase was separated and the aqueous phase was extracted with dichloromethane (10 mL). 
The combined organic phases were washed with water (15 mL) and then evaporated yielding the title 

compound (137 mg). LC-MS: METHOD C: R x = 2.20 minutes, 242. 1 [M+H]+ and 

198.1 (decarboxylated fragment). 

15 EXAMPLE 55 

24 f241H-Pyrrolof2J-b^ 

P 

HN 

N *\ 
H 

A mixture of [2-(lH-pyrrolo[2,3-b]pyridin-2-yl)-pyrrol-l-yl]-acetic acid [10 mg, Example 54] and 
2-(lH-benzotriazole-l-yl)l,l,3,3-tetramethyluronium hexafluorophosphate (15.7 mg) in dry 
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-218- 

dimethylformamide (0.2 mL) was agitated for 1 hour then treated with cyclopropylamine (5.68 yL) and 

> 

diisopropylethylamine (7.16 \iL) in dry dimethylformamide (0.226 mL). After agitating for a further 
1 5 hours the crude mixture was subjected to LC-MS triggered purification affording the title 

compound . LC-MS: METHOD C: R T = 2.44 minutes, 281 [M+H]+ and 224(fragment corresponding 

5 to the breaking of the amide bond). 

By proceeding in a similar manner to Example CCR4, but replacing cyclopropylamine with an 
appropriately substituted amine of formula HNYl Y^, there was prepared EXAMPLE 55(a) to 

■ 

EXAMPLE 55(q) in Table 5. In the LC-MS of EXAMPLE 55(a) to EXAMPLE 55(q) the major ion 
10 was 224(fragment corresponding to the breaking of the amide bond) . 



Table 5 



STRUCTURE 
and 

Example number 


hnyIy 2 


Molecular 
Formula 


LC-MS: 
METHOD C 


Nomenclature 


[M+H] + 


R T 
(minutes) 


EXAMPLE 55(a) 


• 

• 


C18H22N402 


327 


2.44 


N-(3-Ethoxy-propyl)- 
2-[2-(lH-pyrrolo[2,3- 
b]pyridin-2-yl)-pyrrol- 
l-yl]-acetamide 


ho 

EXAMPLE 55(b) 


• 


CI7H18N40 


295 


2.40 


l-PyrTolidin-l-yI-2~[2- 
(lH-pyrrolo[2,3- 
b]pyridin-2-yl)-pyrrol- 
l-yl]-ethanone 


ho 

EXAMPLE 55(c) 


* 


C18H18N40 

i 


307 


2.56 


1- (3,6-Dihydro-2H- 
pyridin-l-yl>2-[2-(lH^ 
pyrrolo[2,3-b]pyridin- 

2- yI)-pyrrol-1-yl]- 
ethanone 


o ,o 

hO- 

" H 

EXAMPLE 55(d) 


« 


C18H19N502 


338 


2.09 


1- Methyl-4-{2-[2-(lH- 
pyrrolo[2,3-b]pyridin- 

2- yl>pyrrol-l-yl]- 
acety 1 } -piperazin-2- 
one 
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1 


N j\ 

N H 

EXAMPLE 55(e) 




C18H20N4O2 


325 

* 


2.33 


2-[2-(lH-Pyrro)o[2,3- 

b]pyridin-2-yI)-pyrrol- 

l-yI]-N-(tetrahydro- 

fiiran-2-ylmethyl)- 

acetamide 


1 


Hi 

™ H 

EXAMPLE 55(f) 


HN \ 

A 


C19H22N402 


339 


2.51 


l-(2,6-Dimethyl- 

morpholin-4-yl)-2-[2- 

(lH-pyrro]o[2,3- 

b]pyridin-2-yI)-pyrrol- 

l-yI]-ethanone 




" H 

EXAMPLE 55(g) 




C17H18N40S 

* 


327 


2.52 


2-[2-(IH-PyrroIo[2,3- 
b]pyridin-2-yl)-pyrrol- 
1 -y 1]- 1 -thiomorpholin- 

*t-j J"CU1£UJUIIC 


EXAMPLE 55(h) 




C18H20N4O2 


325 


2.10 


l-(4-Hydroxy- 

piperidin-l-yl)-2-[2- 

(lH-pyrrolo[2,3- 

b]pyridin-2-yl)-pyiTo]- 

l-y]]-ethanone 


EXAMPLE 55(i) 




C20H24N4O 


337 


2.94 

* 


l-(3,3-Dimethyl- 

piperidin-l-yl)-2-[2- 

(IH-pyrrolop^- 

b]pyridin-2-yl)-pyrrol- 

l-yl]-ethanone 


o / o 
EXAMPLE 550) 


■O- 


C17H17N502 


324 


2.02 


4-{2-[2-(lH- 

Pyrrolo[2,3-b]pyridin- 

2-yl)-pyrroM-yl]- 

acetyl}-piperazin-2- 

one 


" B 

EXAMPLE 55(k) 


H 2 N 


C18H22N40 


311 


3.00 


N-(l-Methyl-butyl)-2- 
[2-(lH-pyrrolo[2,3- 
b]pyridin-2-yl)-pyrrol- 
l-yl]-acetaniide 


EXAMPLE 55(1) 


—-N 
H 


C20H22N4O 


335 


3.11 


N-Bicyclo[2.2.1]hept- 
2-yl-2-[2-(iH- 
pyrrolo[2,3-b]pyridin- 
2-vIVdvitoI- 1 -vll- 
acetamide 
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EXAMPLE 55(m) 




C21H28N60 

* 


381 


2.18 


N-[3-(4-Methyl- 

piperazin-l-yl)- 

propyl]-2-[2-(lH- 

pyrrolo[2,3-b]pyridin- 

2-yl)-pyrrol-l-yl]- 

acet^mide 


EXAMPLE 55(n) 


\ / 

• 


C22H30N6O 


395 


2.12 


1- [4-(3- 

Dirnethylamino- 
propy l)-p jperazin- 1 - 
y|]-2-[2-(lH- 
pyrrolo[2,3-b]pyridin- 

2- yl)-pyrroM-yI]- 
ethanone 


w H 

EXAMPLE 55(o) 


O 


C18H21N50 


324 


2.15 


1 *(4-Methyl-piperazin- 

1- yl)-2-[2-(lH- 
pyrrolo[2,3-b]pyridin- 

2- yl)-pyrrol-l-yl]- 
ethanone 


Nor 

H Cl 

EXAMPLE 55(p) 


Cl 


C24H23C1N402 


435 


3.19 

* 


l-[4-(4-Chloro- 

phenyl)-4-hydroxy- 

pjperidin- 1 -yl]-2-[2- 

(lH-pyrrolo[2,3- 

b]pyridin-2-yI)-pyrrol- 

l-yl]-ethanone 


O 

V / \ OH 

EXAMPLE 55(q) 


• 


C23H23N502 


402 


2.74 


1- [4-(3-Hydroxy- 
pheny l)-piperazin- 1 - 
yl]-2-[2-(lH- 
pyrrolo[2,3-b]pyridin- 

2- yJ)-pyrrol-]-yl]- 
ethanone 



EXAMPLE 56 

3-[5-Methoxv-2-nH-pvrrolo^ acid, 

-OMe 




10 



A mixture of 3-[5-methoxy-2-( 1 H-pyrrolo[2 5 3-bJpyridin-2-y])-] -(toluene-4-su Jfonyl>indol- J -yl]- 
propionic acid, methyl ester [100 mg , Reference example 77] and potassium hydroxide [352 mg] in 
methanol (3.5 mL) was agitated at room temperature for 21 .5 hours. The reaction mixture was then 
evaporated and the residue was resuspended in dichloromethane (10 mL) to which water (5 mL) was 
added. This mixture was titrated until pH=2 with IN aqueous hydrochloric acid. The resulting 
precipitate was filtered yielding the title compound (46 mg) as a cream solid. LC-MS: METHOD C: 
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R T = 2.76 minutes, 336. 14 [M+H] + and 224 (fragment of major intensity corresponding to the 
breaking of the amide bond. 



EXAMPLE 57 



3-r5-Methoxv-2-(l H-pvrrolor2.3-blDvridin -2-vlVindnl-1 -yll- 1 -morpholin-4-vl-prop an-l -one 




A mixture of 3-[5-methoxy-2-( 1 H-pyrrolo[2,3-b]pyridin-2-yl)- 1 -(toIuene-4-sulfonyl)-indol-l -yl]- 
propionic acid [10 mg, Example 56] and 2-(lH-benzotriazole-l-yl)l,l,3,3-tetramethyluronium 
hexafluorophosphate (1 1 .2 mg) in dry dimethylformamide (0.41 mL) was agitated for 45 minutes then 
treated with a solution of morpholine (5.23 uL) and diisopropylethylamine (5.24 pL) in dry 

» 

dimethylformamide (0.126 mL). The reaction mixture was agitated for a further 1 5 hours then 
subjected to LC-MS triggered purification affording the title compound . LC-MS: METHOD C: Rj = 

2.78 minutes, 405.2[M+H] + . 



By proceeding in a similar manner to Example 57, but replacing morpholine with an appropriately 

substituted amine of formula HNY 1 Y 2 , there was prepared EXAMPLE 57(a) to EXAMPLE 57(f) in 
Table 6. 

Table 6 



STRUCTURE 
and 

Example number 


hnyW 2 


Molecular 
Formula 


LC-MS: 
METHOD C 


Nomenclature 


[M+H] 4 * 


1 R T 
(minutes) 


EXAMPLE 57(a) 


6 


C25H22N402 


411.2 


3.18 


3-[5-Methoxy-2-(lH^ 
pyrroIo[2,3-b]pyridin- 
2-yl)-indol-l-y]]-N- 
phenyl-propionamide 


Q 

EXAMPLE 57(b) 


Q 


C23H24N402S 

• 

— . 


421.2 


3.07 


3-[5-Methoxy-2-(IH- 

pyrrolo[2,3-b]pyridin- 

2-yl>indol-l-yl]-l-. 

thiomorpholin-4-yI- 

propan-l-one 
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EXAMPLE 57(c) 


H 

\ 


C24H27N502 


418.2 


2.42 


3-[5-Methoxy-2-(lH- 
pyrrolo[2,3-b]pyridin- 
2-yl>indol-l-y]]-l-(4- 
methyl-piperazin- 1 -yl)- 
DroDan- 1 -one 


B 

EXAMPLE 57(d) 


NH 2 

■ 


C24H26N403 


419 


3.13 


3-[5-Methoxy-2-(!H- 

pyrroIo[2,3-b]pyridin- 

2-yl)-indol-1-yI]-N- 

(tetrahydro-fiiran-2- 

ylmethyl)- 

propionamide 


H 7 

HO 

EXAMPLE 57(e) 


H2N "vO 

HO 


C27H26N403 


455 

• 


3.13 


N-(2-Hydroxy-2- 

phenyl-ethyl>3-[5- 

methoxy-2-(]H- 

pyrrolo[2,3-b]pyridin- 

2-yI)-indol-l-yI]- 

propionamide 


H 

EXAMPLE 57(f) 


--OH 

H 2 N 


C21H22N403 


379 & 
757 

[2M+H] + 


2.67 


N-(2-Hydroxy-ethyI)-3- 

[5-methoxy-2-(lH- 

pyrrolo[2,3-b]pyridin-2- 

yl)-indol-l-yl]- 

propionamide 



EXAMPLE 58 

3-r4-(4-Ch1oro-phenvl)-4-hvdroxv-p ip eri^^ 
indol- 1 -vll-ethanone 




ci 



A solution of 3-[5-methoxy-2-(lH-pyrrolo[2,3-b]pyridin-2-yl)-l-(toluene-4-sulfonyl>indol-]-y]]-acetic 
acid, /er/-butyl ester [22.6 mg, Reference Example 78] in methanolic potassium hydroxide solution 

» 

(742 \xL, 100 mg/mL ) was agitated for 15 hours at room temperature and then evaporated. The residue 
was suspended in dichloromethane (1 mL) and treated with water followed by aqueous hydrochloric 
acid (IN) until the pH of the solution was 1 . The organic phase was decanted, then dried over 
magnesium sulfate and then evaporated. The residue was suspended in dry dimethylformamide (1.27 
mL) and this mixture was treated with 2-(lH-benzotriazole-l-yl)l 5 l,3,3-tetramethyluronium 
hexafluorophosphate (32 mg). After agitating for 1 hour the mixture was treated with 
4^4-chorophenylH-hydroxypiperidine (35.6 mg) and diisopropylethylamine (14.7 \xL\ then agitated 
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for a further 15 hours and then evaporated using a centrifuge evaporator. The residue was suspended 
in dimethylsulfoxide (3 mL) and subjected to LC-MS triggered purification in 6 injections affording 
the title compound (1.5 mg). LC-MS: METHOD C: R T = 3.28 minutes, 515.1[M+H] + and 
304.1 (fragment of major intensity corresponding to the breaking of the amide bond). 

EXAMPLE 59 

2-(5-Methoxv-l -methvl-1 H-indol-3-vlV4 -morpholin-4-vl.l H-Pvrrolor2.3-b1pvridine. A 20-R 1 -C 1 , the 
product of the combination of group A20 in Table 1 and Bl in Table 2 and CI in Table 3:- 

i 



Into a tube containing cesium carbonate (153 mg) was added (i) a solution of 4-chIoro-2-(5-methoxy-l- 
me%l-lH-indoW-yl)-Hto^ [50 mg , Reference Example 

13(i)] in 1,2-dimethoxyethane (1 mL), (ii) tris-(dibenzylideneacetone)-dipalladium(0) (15 mg) in 1,2- 
dimethoxyethane (0.5 mL), (iii) 2-dicyclohexylphosphino-2 , .(N,N-dimethylamino>biphenyl (42 mg) in 
1,2-dimethoxyethane (0.5 mL) and (iv) morpholine (30 mg). This mixture was heated under agitation at 
80°C for 15 hours and then filtered on a silica plug that was then washed with dichloromethane and 
methanol (1 mL each). The combined filtrate plus washings were evaporated using a centrifuge 
evaporator. The residue was dissolved in dimethylsulfoxyde (1 mL) and then subjected to LC-MS 
triggered purification (injections corresponding to 20 mg crude compound) affording 4-(morpholine- 
4yJ)-2-(5-methoxy- 1 -methyl- 1 H-indol-3-y!)- 1 -(to!uene-4-suIfonyl> I H-pyrrolo[2,3-b]pyridine which 
was resuspended in methanol (2 mL) and magnesium turnings (89 mg, 15 equivalents from the mass 
measured after evaporation of the chromatographic solvent) were added. The suspension was then 
agitated for 15 hours at room temperature and then filtered on Celite. The filtrate was evaporated and 
the residue was solubilized in dimethylsulfoxide and subjected to LC-MS triggered purification 
according affording the title compound . LC-MS: METHOD C: R T = 3.27 minutes, 363.3[M+H] + . 

By proceeding in a similar manner to Example 59, but replacing morpholine with an appropriately 

substituted amine of formula HNYl Y 2 , there was prepared EXAMPLE 59(a) to EXAMPLE 59(p) in 
Table 7. 




Me 



H 



Table 7 



STRUCTURE 



hny'y 2 



Molecular 



LC-MS: 
METHOD C 



Nomenclature 
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and 

Example number 




Formula 


[M+H]+ 


(minutes) 




I 


H 

EXAMPLE 59(a) 


H 


C22H24N40 


361 


3.72 


2-(5-Methoxy-l- 
methyl-1 H-indol-3-Yil- 
4-piperidin-l-yI-lH- 
pyrroIo[2,3-b]pyridine 














•So 1 

H 

EXAMPLE 59(b) 




C24H22N402 


399.3 


3.59 


[2-(5-Methoxy-l- 
methyl- 1 H-indol-3-yI)- 
lH-pyrrolo[2,3- 
b]pyridin-4-yl]-(2- 
methoxy-phenyl)- 

« 

amine 




H 

EXAMPLE 59(c) 


JO 


C24H22N40 


383.3 


3.68 


[2-(5-Methoxy-l- 
methyl-lH-indol-3-yl)- 
1 H-pyrrolo[2,3- 
blpyridin-4-yll-o-tolyl- 
amine 




H V 

EXAMPLE 59(d) 




C24H22N402 


399.3 


3.64 

* 


[2-(5-Methoxy-l- 

methyl-lH-indol-3-yl)- 

lH-pyrrolo[2,3- 

b]pyridin-4-yl]-(3- 

methoxy-phenyl)- 

• 

amine 




N H 

EXAMPLE 59(e) 


...XX 


C24H22N40 


383.2 


3.74 


[2-(5-Methoxy-l- 

methyHH-indol-3-yl> 

lH-pyrrolo[2,3- 

b]pyridin-4-yl]-m- 

toiyl-amme 




XXX 

W H 

EXAMPLE 59(f) 


.XT' 


C23H19FN40 


387.2 


3.62 


(4-FIuoro-phenyl)-[2- 
(5-methoxy-l -methyl- 
lH-indol-3-y])-lH- 
pyrroIo[2,3«b]pyridin- 
4-yJj-amine 
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" H 




C24H22N402 


399.3 1 


3.60 


[2-(5-Methoxy-I- 

niethyl-lH-indol-3-yI)- 

]H-pyrrolo[2,3- 

b]pyridin-4-yl]-(4- 

methoxy-phenyl)- 

amine 


EXAMPLE 59(g) 












jcrt 

w H 


.XT 


C24H22N40 


383.3 


3.75 

« 


[2-(5-Methoxy-l- 
methyl- lH-indol-3-yl)- 
lH-pyrrolo[2,3- 
b]pyridin-4-yl]-p-tolyI- 
amine 


EXAMPLE 59(h) 












o 

"a N 


T 


C24H22N40 


383.3 


3.63 


Benzyl-[2-(5-methoxy- 
I -methyl- 1 H-indol-3- 
)j\y \ rj-pyrroio[/,3- 
blDvridin-4-vll-amine 


EXAMPLE 59(i) 












N H 


T 

SlH 2 


C24H21FN40 

• 


401.3 


3.68 


(4-Fluoro-benzyl)-[2- 
(5-methoxy- 1 -methyl- 
!H-indol-3-yl)-lH- 
pyrrolo[2,3«b]pyndin- 
4-yl]-amine 


EXAMPLE 59G) 


• 












^0 

9 


C25H24N402 


413.3 


3.65 


(4-Methoxy-benzyl)- 

[2-(5-methoxy-l- 

methy]-!H-indoI-3-yI)- 

lH-pyrrolo[2 5 3- 

b]pyridin-4-yl]-amine 


EXAMPLE 59(k) 












I 

H 


1 

/ 

H 2 N 


C20H22N4O2 


351.3 


3.23 


(2-Methoxy-ethyl)-[2- 
(5-methoxy- 1 -methy I- 
!H-indol-3-yl)-lH- 
pyrroIo[2,3-b]pyridin- 
4-yl]-amine 


EXAMPLE 59(1) 












H 


1 


C25H22N403 

< 


427.3 


3.59 


3-[2-(5-Methoxy-l- 
methyMH-indoI-3-yl)- 
1 H-pyrrolo[2,3- 
b]pyridin-4-yIamino]- 
benzoic acid methyl 


EXAMPLE 59(m) 








ester 
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7 X. 

HN 


J 


■ 


C21H22N40 


347 


3.55 


Cyclopropylmethyl-[2- 
(5-methoxy-l -methyl- 
lH-indol-3-yl)-lH- 
pyrro lo r2,3 -bl dvt idin- 
4-yI]-amine 


EXAMPLE 59(n) 














n < 

fTV<^ 

H X 




"nh 2 


C23H20N4O 


369.2 


3.38 


[2-(5-Methoxy-l- 

— ,-, nil. . ,1 ITT * J 1 e\ i\ 

methyl- 1 H-indoI-3-yI)- 
lH-pyrrolo[2,3- 

b]pyridin-4-yI]-phenyi- 
amine 


EXAMPLE 59(o) 














V x. 


r 


j 


C21H24N40 


349.2 


3.43 

• 


Butyl-[2-(5«methoxy- 
1 -methyl- 1 H-indol-3- 
vn-IH-Dvrro!of2 3- 

b]pyridin-4-yl]-amine 


N H 


• 




* 








EXAMPLE 59(p) 















EXAMPLE 60 

2-(5-Methoxy-lH-indol-3-vlMH-pv^ acid methvlamide . A9-B2-C1, 

the product of the combination of group A9 in Table 1 and B2 in Table 2 and CI in Table 3:- 



5 




A solution of 2-(5-methoxy-lH-indol-3-yI)-lH-pyn-olo[2,3-b]pyridine-4-carboxylic acid [0.1 Ig, 
Example 15(t)] in dimethyl formamide (5 mL) at room temperature was treated with triethylamine 
(0.048 mL), methylamine (0.19mL) and 2-(lH-benzotriazoIe-l«yl)-l 5 l,3,3-tetramethyluronium 
tetrafluoroborate. The reaction mixture was allowed to stir at room temperature overnight, then poured 

10 into water (20 mL) and then extracted twice with ethyl acetate (20 mL). The combine extracts were 
washed with water (5 mL), then dried over sodium sulfate and then evaporated. The residue was 
subjected to flash column chromatography on silica gel eluting with a mixture of methanol and ethyl 
acetate (49:1, v/v) to afford the title compound as a yellow solid. MS: 321 (MH+). 11 H 
NMR[CD 3 ) 2 SO]: d 12.0 1H, s); 1 1.4(1H, s); 8.4 (1H, d); 8.2 (1H, d); 8.0 (1H, s); 7.54 (1H, d); 7.40 

15 (1H, s); 7.35 (1H, d); 7.10 (1H, s); 6.85 (1H, d); 3.80 (3H, s); 2.90 (3H, d). 
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EXAMPLE 61 and REFERENCE EXAMPLE 101 
2-(5-Methoxy-lH-indol-3-vlVlH-pmolof23^b1pvridme4-carboxvlic acid, tert-butvl ester and 2-(5- 
methoxy- 1 H-indol-3-y 1>- 1 - 1 (toIuene-4-sulfony ly 1 H-pyrrolo[2,3 ,-b]pyridine-4-carboxylic acid tert- 
butyl ester 




By proceeding in a similar manner to Reference Example 67(a) but using l-tert-butyloxycarbonyl-5- 
methoxy-lH-indole-3-boronic acid [Reference Example 74(b)] and 2-iodo-l-(toluene-4-sulfonyl)-lH- 
pyrrolo[2,3-bJpyridine-4 carboxylic acid, tert-butyl esterfReference Example 62(e)] and subjecting the 
crude mixture to chromatography on silica gel eluting with a mixture of ethyl acetate and heptane (3 :7 
10 v:v) there was prepared 2-f5-methoxv4H-indol-3-ylVlH-pvrrolor2J.-blpvridine-4-carboxylic acid 

tert-butvl ester as a tan solid MS: 364(MH + ) and 2-(5-methoxy-lH-indol-3-yl)-l-l(toluene-4-sulfonyl)- 
lH-pyrrolo[2,3 3 -b]pyridine-4-carboxylic acid tert-butyl ester (Reference Example 101) as a 

yellow/green oil. MS: 518(MH+). 

15 EXAMPLE 62 to EXAMPLE 126 

* The following compounds of Formula I in Table 8 are provided by the methods described in this 
Application: 



TABLE 8 



STRUCTURE 
and 

Example number 


MP 
(°C) 


Molecular Formula 


R F 


LC-MS: 
METHOD D 


Micro- 
analysis 
% Found 


[M+H] + 


R T 
(minutes) 


/ 

EXAMPLE 62 




C17H15N302 

t 




294 


2.35 





WO 03/000688 



228- 



PCT/GB02/02799 




EXAMPLE63 



C21H22N403 



379 



2.55 





C21H20N4O2 



361 



3.63 



EXAMPLE 64 




C18H17N30 



292 



3.75 



» 7 

EXAMPLE 65 




168-170 



C18H18N402S 



355 



EXAMPLE 66 




C20H20N4O2 



0.15 a 



EXAMPLE 67 



225-226 



C20H17N3O5 




5.86 
HPLC 
Method A 



EXAMPLE 68 




98-99 



C22H23N302 



OMe 



8.15 
HPLC 
Method A 



EXAMPLE 69 
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0><X 

EXAMPLE 70 


244-245 


C23H24N403 


0.56 b 












C19H18N3 




306 








EXAMPLE 71 
















,o 

* H 

EXAMPLE 72 


175-176 


C22H24N404 






1 


C: 61.63 
H: 5.80 
N: 13.30 


/ 


>299dec. 


C18H16N402 




321 1 








Ccvvi 

h,nA 0 
EXAMPLE 73 












* 




EXAMPLE 74 




C19H19N302 


0.1 5 a 




6.44 
HPLC 
Metnoa A 




\ o 
EXAMPLE 75 




C22H24N403 




393 








225-227 


C18H17N30 


• 


292 








EXAMPLE 76 


• 

• • 
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OK? 

EXAMPLE 77 




C22H22N402 


4 


375 






N H J 




C20H20N4O3 








C: 61.30 
H: 5.09 
N 14.04 


OH 

EXAMPLE 78 














EXAMPLE 79 




C22H24N402 




377 


4.34 




EXAMPLE 80 


231-232 


C20H20N4O3 


0.61° 








H 

EXAMPLE 81 


>297 
dec. 


C20H21N5O 










EXAMPLE 82 


239-240 


C23H22N602 
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EXAMPLE 83 



266- 
267 



C19H16N40 



317 




C22H22N403 



EXAMPLE 84 

] H NMR [(CD 3 )2SO]: 8 1 1.80 

(1H, s); 8.1 1 (1H, dd, J = 4.8, 1 .4 
Hz);7.92(lH,s); 7.82(lH,dd,J 
= 8.0, 1.4 Hz); 7.45 (2H, m); 7.01 
(lH,dd,J = 8.0, 4.8 Hz), 6.94 
(lH,dd,J = 8.8, 2.4 Hz); 6.75 
(1H, d, J = 2.0 Hz); 4.91 (2H, s); 



3.83 (3H, s); 3.65-3.47 (8H, m). 




217-200 



C22H22N402 



375 



EXAMPLE 85 




205-206 



C20H19N3O 



EXAMPLE 86 




199-200 



C20H19N3O2 



0.12 d 



EXAMPLE 87 
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EXAMPLE 88 



T C17H13N302 



n .: 68.87 
H: 4.10 
N.13.82 




C19H18N40 



319 



EXAMPLE 89 




C24H26N403 



419 



3.29 



EXAMPLE 90 



189-190 



C19H17N30 



0.09 a 




EXAMPLE 91 




247-253 



C19H12F3N50 



384 



EXAMPLE 92 




C24H25N504 



448 



2.27 





C22H22N40. 
C2HF302 



359 



2.05 



EXAMPLE 94 
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EXAMPLE 95 



C26H28N403 



459 




214-215 



C23H20N4OS 



EXAMPLE 96 




C20H20N4O2 



EXAMPLE 97 




EXAMPLE 98 



C22H23N502 




EXAMPLE 99 



C23H24N403 



2.57 



390 



405 



2.72 




180-181 



C19H17N30 



EXAMPLE 100 




C23H24N403 



EXAMPLE 101 



405 



2.37 
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I 249- 
250 



EXAMPLE 102 



C24H24N60 



413 




100 
decomp. 



C18H18N40 



0.05 e 



1 ^ X 
EXAMPLE 103 




C25H22N402 



411 



4.72 



EXAMPLE 104 




298-300 



C25H23N503S 



474 



EXAMPLE 105 




C22H22N402 



375 



2.89 



EXAMPLE 106 




C20H19N3O 



EXAMPLE 107 
] HNMR [(CD 3 ) 2 SO] : 8 1 1.75 

(1H, s); 8.25 (lH,s); 8.11 (1H, 
dd, J = 4.8, 1 .4Hz); 7.85 (IH, dd, 
J = 7.8, 1.4 Hz); 7.46 (1H, d, J = 
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8.8 Hz); 7.42 OH, dJ = 2.4 Hz);. 














7.0l(lH,dd,J = 7.8,4.8Hz); 














6.87(lH,dd,J = 8.8,2.4Hz), 














6.78 (1H, d, J = 2.4 Hz); 4.99 














(1H, quint, J = 8.0 Hz); 3.86 (3H, 




• 










s);2.58-2.53(2H,m), 1.93- 














1.88 (2H,m). 










* 






259-260 


C22H22N403 

• 




391 






(XKX 

H ^ 

EXAMPLE 108 
















208-209 


C15H10N2O 




235 






^^^^ 
EXAMPLE 109 


- 












N H 
PVAMPT F 1 1ft 




C17H15N30 






















iHNMR [(CD 3 )2SO]: 5 8.13 










* 




(lH,dd); 7.85 (1H, dd); 7.83 














(lH,s); 7.57(lH,dd); 7.08 (1H, 






■ 








t); 7.00 (1H, dd); 6.78 (lH,d); 














6.73 (lH,d); 4.08 (3H, s); 3.93 














(3H, s). 














N H X 

EXAMPLE 111 












P* A'? 

H: 5.36 
N: 19.27 


PYAIVfPf p in 


224-226 


Cl 1H8N2S 




201 






^ H / 


234-235 


C17H15N30 








C: 73.17 
H: 5.42 
N: 15.22 


EXAMPLE 113 


• 
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r 




EXAMPLE 1 14 



C15H10N2S 




248-250 



C11H10N4S 



1 N ' 
EXAMPLE 115 



C: 57.71 
H: 4.27 
N: 23.16 
S: 13.22 




179-182 



C16H16N203 



EXAMPLE 116 




C26H29N504 



476 



EXAMPLE 117 




234-235 



C17H12F3N30 



EXAMPLE 1 1 8 



2.84 



C: 61.77 

H: 3.63 
N: 12.23 
F: 16.81 




C18H15N302 



EXAMPLE 119 



C: 69.12 
H: 4.64 
N: 13.29 




288-289 



EXAMPLE 120 



C16H13N30 



C: 72.20 
H: 4.81 
N: 15.73 




C25H20N4O2 



409 



2.67 



EXAMPLE 121 



WO 03/000688 



PCT/GB02/02799 



-237- 



/ 

EXAMPLE 122 


■ 


C17H16N40 




293 


1.39 




H , 
\ N 

EXAMPLE 123 




C21H24N6 




348 

• 


2.47 


• 


XI IN \ 

EXAMPLE 124 




C20H20N4O2 


o.if 






C: 65.72 
H: 5.51 
N 15.67 


o 

hn 

EXAMPLE 125 


l 


C23H24N40 




373.5 


5.96 
HPLC 
Method A 

* 


1 


EXAMPLE 126 




C13H10BrN3O 




303.9 


2.37 


■ 



a 


ethyl acetate 


b 


methanol / dichloromethane 1 :9 v:v 


c 


methanol / ethyl acetate 1 :9 v:v 


d 


penane / ethyl acetate 1 :2 v:v 


e 


methanol / ethyl acetate 1 :4 v:v 


f 


pentane / ethyl acetate 1:1 v:v 



EXAMPLE 127 

10 The following compounds of Formula I in Table 9 may be prepared by the methods described in this 
Application: 
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TABLE 9 



Structure 



Nomenclature 




[ 1 -Methyl-2-( 1 H-pyrroIo[2,3-b]pyridin-2~yl> 
lH-indol-5-yloxy]-acetic acid methyl ester 




[l-Methyl-2-(lH-pyrrolo[2 9 3-b]pyridin-2-yl> 
lH-indol-5-yloxy]-acetic acid 




N-(2-Hydroxy~ethy l)-2-[ 1 -methy l-2-( 1 H- 
pyrrolo[2 J 3-b]pyridin-2-yl> 1 H-indol-5- 
yloxyj-acetamide 



N,N-Bis-(2-hydroxy-ethyl>2-[l-methyl-2- 

(lH-pyrrolo[2,3-b]pyridin-2-yl>lH-indol-5. 

yloxy]-acetamide 




2-[ 1 -MethyI-2-( 1 H-pyrrolo[2,3 -b]pyridin-2- 
yl)- 1 H-indoI-5-y loxy]- 1 -morphol in-4-y l- 
ethanone 



KH CH- 




N-(2-Dimethylamino-ethyl)-2-[l-methyl-2- 
( 1 H-pyrrolo[2,3-b]pyridin-2-y 1)- 1 H-indol-5- 
yloxy]-acetamide 




3-[5-Methoxycarbonylmethoxy-2-(l H- 
pyrrolo[2,3-b]pyridin-2-yI)-indol-l-yl]- 
propionic acid 




3-[5-Carboxymethoxy-2-( 1 H-pyrrolo[2,3- 
b]pyridin-2-yl)-indol-l-yl]-propionic acid 
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3-[5-[(2-Hydroxy-ethylcarbamoyl)-methoxy} 
2-( 1 H-pyiroIo[2>b]pyridin-2-yl)-indol- 1 - 
yl]-propionic acid 




3 -[5- { [Bis-(2-hydroxy-ethy l)-carbamoy I]- 
methoxy}-2-(lH-pyrrolo[2,3-b]pyridin-2-yl). 
indoM-y I] -propionic acid 





3-[5-(2-Morpholin-4-yl-2-oxo-ethoxy)~2- 
( 1 H-pyrrolo[2 3 3-b]pyridin-2-yl)-indoU 1-yl]- 
propionic acid 



3-[5-[(2-DimethyJamino-ethyIcarbamoyl)- 
methoxy]-2-( 1 H-pyrrolo[2>b]pyridin-2-yl> 
indoM-yI]-propionic acid 




4-Chloro-2-(5-methoxy- 1 -methyl- 1 H-indol-2- 
yl)-lH-pyrrolo[2,3-b]pyridine 




2-(5-Methoxy- 1 -methyl- 1 H-indol-2-yI> 1 H- 
pyrrolo[2,3-b]pyridine-4-carboxylic acid 



CH 




2-(5-Methoxy- 1 -methyl- 1 H-indol-2-y 1)- 1 H- 
pyrrolo[2,3-b]pyridine-4-carboxylic acid 
methyl ester 



CH. 
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2-(5-Methoxy- 1 -methyl- 1 H-indol-2-yl)-l H- 
pyrrolo[2,3-b]pyridine-4-carboxyIic acid 
methylamide 



2-(5-Methoxy- 1 -methyl- 1 H-indoI-2-yl)-5- 
methyl- 1 H-pyrrolo[2,3-b]pyridine 



5-Chloro-2-(5-methoxy-l -methyl-1 H-indoI-2 
yl)-l H-pyrroIo[2,3-b]pyridine 



2-(5-Methoxy- 1 -methyl- 1 H-indol-2-yl> 1 H- 
pyrroIo[2,3-b]pyridine-5-carboxyIic acid 
methyl ester 



2-(5-Methoxy- 1 -methyl- 1 H-indol-2-yl)- 1 H- 
pyrrolo[2,3-b]pyridine-5-carboxylic acid 
methylamide 



[2-(5-Methoxy- 1 -methyl- 1 H-indol-2-y 1)- 1 H- 
pyrroIo[2 9 3-b]pyridin-5-yI]Hmethanol 



5-Methoxy-2-(5-methoxy- 1 -methyl- 1 H- 
indol-2-yl>lH-pyrrolo[2 5 3-b]pyridine 



5-Chloro-2-phenyl-lH-pyrrolo[2,3- 
b]pyridine 
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N H 



2-PhenyMH-pyrrolo[2,3-b]pyridine-5- 
carboxylic acid methyl ester 
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2-Pheny 1- 1 H-pyrrolo[2,3-b]pyridine-5- 
carboxylic acid methylamide 





h 3 c^ 



(2-Phenyl- 1 H-pyrrolo[2,3-b]pyridin-5-y I> 
methanol 



5-Methoxy~2-phenyl-l H-pyrrolo[2,3- 
b]pyridine 




2-(5-Methoxy- 1 -methyl- 1 H-indol-2-yl)- 1 H- 
pyrrolo[2,3-b]pyridine-4-carboxylic acid (2- 
methoxy-ethyl)-amide 



ch 3 



OH 

k/ CH 3 

r cH 3 

HN^ 



2-(5-Methoxy- 1 -methyl- 1 H-indol-2-yI)- 1 H- 
pyrrolo[2,3-b]pyridine-4-carboxylic acid (2- 
hydroxy-1 , 1 -dimethyl-ethyl)-amide 





2-(5-Methoxy- 1 -methyl- 1 H-indol-2-yl)- 1 H- 
pyrrolo[2,3-b]pyridine-4-carboxylic acid 
butylamide 




CH, 



2-(5-Methoxy- 1 -methyl- 1 H-indol-2-y I> 1 H- 
pyrrolo[2,3-b]pyridine-4-carbonitrile 
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2-[5-Methoxy-2-(lH-pyrrolo[2,3-b]pyridin-2- 
yl)-indol-l-ylmethyl]-benzoic acid 



3-[5-Methoxy-2-( 1 H-pyrrolo[2>b]pyridin-2- 
yl)-indol-l-ylmethyI]-benzoic acid 



4-[5-Methoxy-2<l H-pyrrolo[2,3-b]pyridin-2 
yl)-indol-l-ylmethyl]-benzoic acid 



2-(5-Methoxy- 1 -pyridin-2-ylmethyl- 1 H- 
indol-2-yl)-lH-pyrrolo[2,3-b]pyridine 




2-(5-Methoxy- 1 -pyridin-3-ylmethyl- 1 H- 
indol-2-yl> 1 H-pyrrolo[2,3-b]pyridine 



2-(5-Methoxy- 1 -pyridin-4-y Imethyl- 1 H- 
indol-2-yl)-lH-pyrrolo[2,3-b]pyridine 
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REFERENCE EX AMPLE 1 

(a) 5-Methoxy- 1 -methyl-1 H-indole-3-carbonitrile 

5-Methoxy- 1 -methyl- lH-indole-3-carboxaldehyde [76g, Reference Example 2(a)] and hydroxylamine 
hydrochloride (55.9g) were stirred together in dimethylformamide (900 mL) under reflux for 1 hour. 
The mixture was allowed to cool, then poured into water and then extracted with ethyl acetate. The 
combined extracts were washed with water then evaporated to give the title compound (53g) as a pale 

brown solid, m.p. 100-104°C. ! H NMR [(CD 3 ) 2 SO]: 8 8.17 (1H, s); 7.54 (1H, d, JM 9.0 Hz); 7.09 

(1H, d, J=2.4 Hz); 6.97 (1H, dd, J=9.0 and 2.4 Hz); 3.82 and 3.84 (6H, s). 

(b) By proceeding in a manner similar to Reference Example 1 (a) above but using l-methyl-5- 
phenylpyrazoIe-3-carbaldehyde [Reference Example 53(b)] there was prepared l-methvl-3-cvano-5- 
phenvlpvrazole . 

REFERENCE EXAMPLE 2 
(a) 5-Methoxy- 1 -methyl- 1 H-indole-3-carboxaldehvde 

A solution of 5-methoxyindoIe-3-carboxaldehyde (80g) in dimethylformamide (1L) under nitrogen was 
treated portion-wise with sodium hydride (20.1 g, 60% dispersion in mineral oil) over 15 minutes. After 
stirring at ambient temperature for 30 minutes the mixture was treated dropwise with methyl iodide 
(3 1 .3 mL) over 1 0 minutes and stirring was then continued for a further 2 hours. The reaction mixture 
was poured cautiously into water then extracted with ethyl acetate. The organic phase was washed with 
water, then dried over sodium sulfate and then evaporated. The residue was triturated with pentane to 
give the title compound (76g) as a pale brown solid, m.p. 133-134°C. *HNMR [(CDj^SO]: 8 9.86 

(1H, s); 8.20 (1H, s); 7.60 (1H, d, J=2.6 Hz); 7.50 (1H, d, J=8.9 Hz); 6.96 (1H, dd, J=8.9 and 2.6 Hz); 
3.86 and 3.80 (6H,s). 

(b) By proceeding in a manner similar to Reference Example 2(a) above but using indole-3- 
carbonitrile, there was prepared 1 -methyl- 1 H-indole-3 -carbonitrile. as a colourless crystalline solid, 
m.p. 61-63°C. 

» 

(c ) By proceeding in a manner similar to Reference Example 2(a) above but using indoIe-5- 
carbonitrile, there was prepared 1 -methvl-1 H-indole-5-carbonitrile. as a colourless crystalline solid, 
m.p. 77-79°C. 



(d) By proceeding in a manner similar to Reference Example 2(a) above but using indole-3- 
carbonitrile and (3-bromopropoxy)-/er/-butyldimethylsilane, there was prepared l-D-ffert-butvl- 
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dimethvl-silanvloxyVpropvl]- 1 H-indole-3-carbonitrile, as a clear colourless oil. TLC: Rp = 0.6 

(dichloromethane). *H NMR (CDC1 3 ): 8 7.70 (1H, d, J=8 Hz); 7.56 (1H, s); 7.39 (1H, d, J=8 Hz); 7.27 
(1H, t, J=8 Hz); 7.22 (1H, t, J=8 Hz); 4.25 (2H, t, J=6 Hz); 3.49 (2H, t, J=6 Hz); 1 .95 (2H, quintet, J=6 
Hz); 0.87 (9H, s); 0.00 (6H, s). 

5 

(e) By proceeding in a manner similar to Reference Example 2(a) above but using 5-methoxy-lH- 
indole-3-carbonitrile [Reference Example 1(a)] and (3-bromopropoxy)-te^butyIdimethylsilane, there 
was prepared l-p-fte^buM-dimethvl^ as a 

clear colourless oil. *H NMR [(CD 3 ) 2 SO]: 5 8.18 (1H, s); 7.55 (1H, d, J=9 Hz); 7.09 (1H, d, J=2 Hz); 

10 6.95 (1H, dd, J=9 and 2 Hz); 4.27 (2H, t, J=6 Hz); 3.82 (3H, s); 3.53 (2H, t, J=6 Hz); 1.95 (2H, quintet, 
J=6 Hz); 0.87 (9H, s); 0.00 (6H, s). 

(f) By proceeding in a manner similar to Reference Example 2(a) above but using indole-3- 
carbonitrile and (2-bromoethoxy)-te^butyldimethylsilane, there was prepared l~r2-(fert-butvl- 

15 dimethvl-silanvloxvVethvl% 1 H-indole-3-carbonitrile. as a clear colourless oil. TLC: Rp = 0.65 

(dichloromethane). 

(g) By proceeding in a manner similar to Reference Example 2(a) above but using 5-methoxy-lH- 
indole-3-carbonitrile [Reference Example 1(a)] and benzyl bromide, there was prepared 1 -benzvl-5- 

20 methoxv- 1 H-indole-3-carbonitriie, as a brown solid, MS: 263 .22(MH + ). TLC: Rp = 0.8 

(dichloromethane/methanol : 19/1). 

(h) By proceeding in a manner similar to Reference Example 2(a) above but using 5-methoxy-lH- 
indole-3-carbonitrile [Reference Example 1(a)] and 2-bromoethoxy-dimethyl-tertiarybutylsilane, there 

25 was prepared 1 -r2-(tertiarybutyl-dimethyl-silanyloxyVethyl]-5-methoxv- 1 H-indole-3-carbonitrile. as a 

pale yellow solid, MS: 33 1 .23(MH+). TLC: Rp = 0.6 (pentane/ethyl acetate : 8/2). 

(i) By proceeding in a manner similar to Reference Example 2(a) above but using 1 H-pyrrole-3- 
carbonitrile (prepared as described in Tetrahedron Letters, 1972, 52, 5337-5340), there was prepared 

30 1 -methvl- 1 H-pvrrole-3-carbonitri le. as a brown oil, MS: 107(MH + ). *HNMR [CDCI3]: 8 7.09 (1H, 

m); 6.60 (1H, m); 6.40 (1H, m); 3.68 (3H, s). 



> 
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(j) By proceeding in a manner similar to Reference Example 2(a) above but using lH-pyrrole-2- 
carbonitrile, there was prepared 1 -methyl- 1 H-pvrrole-2-carbonitrile as a colourless liquid. MS: 

106(MH + ). 1HNMR [CDC1 3 ]: 8 6.80 (1H, m); 6.67 (1H, m); 6.15 (1H, m); 3.79 (3H, s). 

5 (k) By proceeding in a manner simi lar to Reference Example 2(a) above but using 2-phenyl- 1 H- 
pyrrole-4-carbonitrile (prepared as described in Synthetic Communications, 25, (1995) 6, 795-802), 
there was prepared 1 -methvl-2-phenvI- 1 H-pvrrole-4-carbonitrile as a cream solid, m.p. 50-5 1°C. MS: 
183(MH+). 

10 (1) By proceeding in a similar manner to Reference Example 2(a) but using 4-methoxy-2-(5- 
methoxy-lH-indol-3-yl)-l-(toluene4-sulfonyl)-lH-pyrrolo[2,3-b]pyridine (Reference Example 39) 
there was prepared 4-methoxv-2-(5-methoxv-l-methvl-lH-indol-3-vlVl-rtoluene-4-sulfonvn-lH- 
pvrrololZ3-blpvridin e as a dark oil. HPLC (METHOD A): R T 9.49 minutes. TLC: Rp = 0.50 

(pentane/ ethyl acetate : 1/1). 

15 

(m) By proceeding in a similar manner to Reference Example 2(a) but using 2-(5-methoxy- 1 H- 
indol-3-yI)-4-phenyl- 1 -(toluene-4-sulfonyl)- 1 H-pyrrolo[2,3-b]pyridine (Reference Example. 12(g)) 
there was prepared 2-(5-methoxy- 1 -methyl- 1 H-indol-3 -vlV4-phenvl- 1 -ftol uene-4-sulfonvlV 1 H- 
pvrrolor23-b1pvridine as a tan solid. *H NMR [(CD 3 ) 2 SO]; 8 8.39 (1H, d, J=4.4 Hz); 7.71 (2H, d, 
20 J=7.2 Hz); 7.63 (3H, m); 7.52 (2H, t, J=8.5 Hz); 7.44 (3H, m); 7.29 (2H, d, J=7.2 Hz); 6.94 (1H, s); 
6.86 (1H, d, J=8.5 Hz); 6.82 (1H, s); 3.86 (3H, s); 3.71 (3H, s); 2.29 (3H, s). 

(n) By proceeding in a similar manner to Reference Example 2(a) but using 2-(5-methoxy-l H- 
indoI-3-yl)-l-(toluene-4-sulfonyI)-lH-pyrrolo[2,3-b]pyridine-4 carboxylic acid, tert-butyl ester 
25 [Reference Example 67(b)] and methyl iodide there was prepared 2-(5-methoxy-l -methvl-1 H-indol-3- 
vn-l-ftoluene-4-sulfonvn-lH-pvrrolor2J-b1pyridine-4 carboxylic acid /gr^butvl ester as a dark oil 
which was used directly without further purification. 

(o) By proceeding in a similar manner to Reference Example 2(a) but using 2-(5-methoxy-lH- 
30 indol-3-yl)-4-(pyridin-3-yl)-l-(toluene-4-sulfonyl)-l H-pyrrolo[2,3-b]pyridine [Reference Example 

67(d)] and methyl iodide there was prepared 2-( 5-methoxv- 1 -methyl- 1 H-indol-3-vl)-4-f pyridin-3-vlV 1 - 
ftoluene-4-sulfonvlVlH-pvrrolor2J-b1pyridine as a tan coloured oil which was used directly without 
further purification. 



35 (p) By proceeding in a similar manner to Reference Example 2(a) but using 2-(5-methoxy-lH 
indol-2-yl)-l-(toluene-4-sulfonyl)-lH-pyrrolo[2,3-b]pyridine [Reference Example 70] and methyl 
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iodide there was prepared 2-(5-methoxv- 1 -methyl- 1 H-indol-2-y IV 1 -(toluene-4-sulfonvl VI H- 
pyrrolor2,3-blpvridine . 

(q) By proceeding in a manner similar to Reference Example 2 (a) above but using 3-[4-methoxyl- 
5 lKtoluene-4-sulfonyI>lH-pyrroIo[2,3-b]pyridine-2-yl]-lH-indole-5-carboxylic acid, methyl ester 

[Reference Example 12(n)], there was prepared 3-r4-methoxvl-l-(toluene-4-sulfonvn-l H-pvrrolof2.3- 

» 

b 1pvridine-2-vl>l -methvl- lH-indole-5-carboxvlic acid methyl ester as an ivory solid. LC-MS: 
METHOD D: R T = 3.26 minutes, 490(MH+). 

10 (r) By proceeding in a manner similar to Reference Example 2 (a) above but using 3-[4-chloro-l- 
(toluene-4-sulfonyl)-lH-pyrroIo[2,3-b]pyridine-2-yI]-lH-indole-5-carboxyIic acid, methyl ester 
[Reference Example 12(o)], there was prepared 3-[4-chloro- 1 -( toluene-4-sulfonvlV 1 H-pyrrolo [2.3- 

b lpvridine-2-vn-l -methyl- lH-indole-5-carboxvlic acid methyl ester as a white solid. MS: 494(MH + ). 
HPLC(Method C): Rj = 4.88 minutes. 

15 

* 

(s) By proceeding in a manner similar to Reference Example 2 (a) above but using indole-3- 
carbonitrile and (2-bromomethoxyl-ethyl)-trimethyl-silane there was prepared 1 -(2-trimethvlsilanvl- 
ethoxvmethvlVlH-indole-3-carbonitrile . *H NMR [(CD 3 ) 2 SO]: 8 8.45 (1 H, s); 7.73 (1H, dd), 7.66 
(1H, dd); 7.38 (1H, m); 7.30 (1H, m); 5.64 (2H, s); 3.47 (2H, t); 0.9-0.8 (4H, ra); -0.10 (9H, s). 

20 

REFERENCE EXAMPLE 3 
(a) 6-ll-r3-fterf-Butvl-dimet hvl-silanvloxvVDroDvn-lH-indol-3-vn-5H-Dvrrolor2.3-b1pvrazine 
By proceeding in a manner similar to Example 1(a) herein but using l-[3-(ter/-buryl-dimethyl- 
silanyloxy)-propyl]-l H-indole-3-carbonitrile [Reference Example 2(d)], there was prepared the title 

25 compound as a solid. !hNMR [(CD 3 ) 2 SO]: 5 12.1-12.2 (1H, broad s); 8.27 (1H, d, J=2.7 Hz); 8.14 

(1H, s); 8.10, 7.59 (each 1H, d, J=7.8 Hz); 8.09 (1H, d, J=2.7 Hz); 7.29, 7.23 (each 1H, td, J=7.1 and 
1.1 Hz); 6.96 (1H, s); 4.33 (2H, t, J=7.1 Hz); 3.62 (2H, t, J=6.0 Hz); 2.03 (2H, quintet, J=6.2 Hz); 0.89 
(9H, s); 0.00 (6H, s). MS: 407(MH + ). 

30 (b) By proceeding in a manner similar to Example 1 (a) herein but using 1 -[3-(te/-/-butyl-dimethyl- 
si!anyloxy)-propylJ-5-methoxy-lH-indole-3-carbonitrile [Reference Example 2(e)], there was prepared 
6-(l-[3-(fe^-butvl -dimethvl-silanvloxvVpropvn-5-methoxv-lH-indol-3-vn-5H-pvrrolor2.3-b1pvrazine 
as a solid, TLC: Rp = 0.4 (ethyl acetate/pentane : 1/1). ^HNMR [(CD 3 ) 2 SO]: 8 8.27 (1H, d, 4 Hz); 

8.08 (2H, m); 7.50 (2H, m); 6.96 (1H, s); 6.91 (1H, dd, 6, 2 Hz); 4.29 (2H, t, 6 Hz); 3.89 (3H, s); 3.61 
35 (2H, t, 6 Hz); 2.00 (2H, m); 0.89 (9H, s); 0.03 (6H, s). 
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(c ) By proceeding in a manner similar to Example 1 (a) herein but using 1 -[2-(ter/-butyl-dimethyl- 
silanyloxy)-ethyl]-lH-indole-3-carbonitrile [Reference Example 2(f)], there was prepared 6-(l-r3-f/grf- 
butvl-dimethvl-silanvloxvVethvn-lH-indn l-3-vn-SH-pvrrolor2.3-blDvrazine as a solid, TLC: Rp = 0.3 

(ethyl acetate/pentane : 1/1). MS: 393(MH+). 

(d) By proceeding in a manner similar to Example 1 (a) herein but using 1 -[2-(terf-buty 1-dimethyl- 
silanyloxy)-ethyl]-5-methoxy-lH-indole-3-carbonitrile [Reference Example 2(h)], there was prepared 
6^{l-r2-rte^butvl-dimethvl-silanvloxv Vethvn-5-methoxv-lH-indolO-vn-5H-pvn-olor2.3-b1p vraj:ine 
as a brown solid, TLC: Rp = 0.4 (dichloromethane/methanol : 19/1). MS: 423(MH + ). 

(e) By proceeding in a manner similar to Example 1 (a) herein but using 
4-(4-cyanophenyl)piperazine-l-carboxylic acid, tert-butyl ester [Reference Example 75], and 
subjecting the reaction product to chromatography on silica using gradient elution conditions [from a 
mixture of ethyl acetate and heptane (1 :1, v/v) to ethyl acetate], there was prepared 4-r4-f5H- 
pyiTolor2,3.,-b1pvrazin-6-vl)phenvl]pi perazine-l-carboxvlic acid fert-butvl est er as a an off-white solid. 
LC-MS: Method A: R T = 3.42 minutes, 380(MH+). 

■ 

tot 

(f) By proceeding in a manner similar to Example 1 (a) herein but using 1 -(2-trimethylsilanyl- 
ethoxymethyl)-lH-indole-3-carbonitrile [Reference Example 2(s)], there was prepared 6-H-(2- 
trimethYlsianvl-ethoxvmethvn-lH-indo l-3-vll-5H-pvrrolor2.3-b1pvrazine as a pale yellow solid. TLC 
Rp = 0.20 (ethyl acetate/pentane, 1:1). 

REFERENCE EXAMPLE 4 
3-r3-C5H-Pvrrolor2.3-blp vrazin-6-vlVindol-l-vll-propylbromide 

To a solution of3-[3-(5H-pyrrolo[2,3-b]pyrazin-6-yl)-indol-l-yl]-propan-l-ol [lg, Example 2(a)] and 
carbon tetrabromide (1.59g) in dichloromethane (40 mL) at ambient temperature was added a solution 
of triphenylphosphine (1 .lg) in dichloromethane (10 mL) over 2 minutes. The reaction mixture was 
stirred at ambient temperature for 3 hour, then stood for 18 hours and then evaporated to give the title 
compound which was used without further purification. 

REFERENCE EXAMPLE 5 

Indolizine- 1 -carbonitrile 

A mixture of 2-pyridylacetontrile (5g), and chloroacetaldehyde (4.42gof 50% wt. solution in water) 
was heated at reflux in 1,4-dioxane (25 mL) for 5.5 hours. The reaction mixture was allowed to cool to 
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ambient temperature then evaporated. The residue was partitioned between ethyl acetate (100 mL) and 
hydrochloric acid (100 mL, 1M). The aqueous layer was extracted twice with ethyl acetate (100 mL). 
The combined organic phases were washed with brine (50 mL), then dried over magnesium sulfate and 
then evaporated. The residue was subjected to flash column chromatography on silica eluting with 
dichloromethane to give the title compound (1 .83g) as a colourless solid, m.p. 53-54°C. MS: 
143(MH+). 

REFERENCE EXAMPLE 6 

3-MethvMndolizine-l-carbonitriIe 

A solution of propionaldehyde (36 mL) in diethyl ether (200 mL) and 1,4-dioxane (1.7 mL) at 5°C 
under nitrogen was treated dropwise with bromine (24.7 mL) over 2 hours whilst maintaining the 
temperature at 5°C. After the addition was complete, the reaction mixture was stirred for a further 30 
minutes and then washed carefully with saturated sodium bicarbonate solution (100 mL). The organic 
phase was dried over sodium sulfate then concentrated in vacuo at 10°C and then added immediately to 
a solution of 2-pyridyIacetonitrile (8.36 mL) in acetone (50 mL). The resultant mixture was heated at 
reflux under nitrogen for 6 hours, then allowed to stand at ambient temperature overnight and then 
evaporated. The residue was partitioned between ethyl acetate (500 mL) and hydrochloric acid (100 
mL, 1M). The organic layer was washed with brine (100 mL) and then evaporated. The residue was 
subjected to flash column chromatography on silica eluting with a mixture of ethyl acetate and pentane 
(1:4, v/v) and then triturated with diethyl ether to give the title compound (4.0g) as a white solid, m.p. 
98-1 00°C. MS: 157(MH + ). 

REFERENCE EXAMPLE 7 
Sodium- 1 -formvlptperidine-2-carboxvlate 

To a solution of piperidine-2-carboxylic acid (30g) in formic acid (230 mL) was added acetic 
anhydride (147 mL) dropwise. The resultant exotherm was controlled by cooling the reaction mixture 
in an ice/water bath. After stirring at ambient temperature for 24 hours the reaction mixture was diluted 
with water (20 mL) and then concentrated in vacuo. The resultant oil was dissolved in a mixture of 
methanol (50 mL) and acetonitrile (500 mL). Sodium hydroxide solution (10M, 23 mL) was added and 
the reaction mixture stirred for 8 hours. The resultant precipitate was filtered, washed with acetonitrile, 
and ethyl acetate and dried in a vacuum oven to afford the title compound as a white solid which was 
used immediately without further purification. 

■ 

REFERENCE EXAMPLE 8 
5,6.7.8-Tetrahydro-indolizine-l-carbonitrile 
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To a solution of sodium- l-formyl~piperidine-2-carboxylate (2.0g) (Reference Example 7) in 
dichloromethane (50 mL) at ambient temperature under nitrogen was added para-toluenesulfonyl 
chloride (2.3 lg). After stirring for 10 minutes the mixture was treated dropwise with acrylonitrile 
(0.88 mL) and triethylamine (1 .5 mL) and stirring was continued for a further 1 hour when a second 
5 . portion of triethylamine (1 .0 mL) was added. The reaction mixture was stirred for 1 8 hours and the 
dichloromethane removed in vacuo. The residue was taken up in water (50 mL) and extracted with 
ethyl acetate (200 mL). The combined organic extracts were evaporated in vacuo and the residue was 
subjected to flash column chromatography on silica eluting with a mixture of ethyl acetate and pentane 

(1 :4, v/v) to give the title compound (1 .38g) as an orange oil, MS: 147(MH+). ] H NMR(CDCl3): 8 

10 6.48 (1H, d, J=3.1 Hz); 6.36 (1H, d, J-3.1 Hz); 3.91 (2H, t, J=6.0 Hz); 2.89 (2H, t, J=6.0 Hz); 1 .98 (2H, 
m); 1.88 (2H,m). 



REFERENCE EXAMPLE 9 

(a) 1 -(Toluene-4-sulfonvO-l H-pvrrolor2,3-b1pvridine 

15 To a solution of 7-azaindole (25g), para-toluenesulfonyl chloride (44.5g) and a catalytic amount of 
tetrabutylammoniun sulfate in dry toluene (300 mL) was added sodium hydroxide (160g in 500 mL of 
water). The biphasic solution was stirred at ambient temperature for 3 hours then extracted twice with 
toluene (100 mL). The combined extracts were dried over magnesium sulfate then concentrated under 
vacuo. The resultant solid was triturated with diethyl ether then dried at 60°C under vacuo to yield the 

20 title compound f39.74g) as a pale yellow solid, m.p. 136-1 3 8°C. 

(b) By proceeding in a similar manner to Reference Example 9(a) but using 4-nitro-lH- 
pyrrolo[2,3-b]pyridine (prepared according to the procedure described by A. Ippolito et al., J. Med. 
Chem. (1982), 25(10), 1258-61) there was prepared 4-nitro-l-(l-toluene-4-sulfonvlVlH-Dvrrolor2,3- 

25 blpvridine as an orange solid, m.p. 145-146°C. HPLC (METHOD A): R T = 10.80 minutes. 

(c) By proceeding in a similar manner to Reference Example 9(a) but using 4-chloro- 1 H- 
pyrrolo[2,3-b]pyridine (Reference Example 64) there was prepared 4-chloro-l-(toluene4-sulfonvIVlH- 

• pvrrolor2,3-b1pvridine as a white solid. MS: 307(Mff). 1 H NMR (CDC1 3 ): 8 8.3 (d, 1H), 8.05 (d, 
30 2H), 7.8 (d,lH), 7.3 (d, 2H), 7.2 (d, 1H), 6.7 (d, 1H), 2.4 (s, 3H). . 

(d) By proceeding in a similar manner to Reference Example 9(a) but using 5-bromo-lH- 
pyrrolo[2,3-b]pyridine there was prepared 5-bromo-l-rtoluene-4-sulfonvlVlH-pvrrolo[23-b1pvridine 
as a white solid, m.p.' 138-140°C. 
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(e) By proceeding in a similar manner to Reference Example 9(a) but using 6-phenyl-5H- 
pyrrolo[2,3-b]pyrazine (Reference Example 42) there was prepared 6-phenvl-5-(toluene-4-sulfonvlV 
5H-pvrrotor23 -b1pvrazine as a white solid. *H NMR [(CDa^SO]: 8 8.44 (1H, d, J=4.5Hz); 8.04 (2H, d, 
J=8.2Hz); 7.98 (1H 5 d, J=4.5Hz); 7.69 (2H, d, J=6.8Hz); 7.57 (tt, J=6.2, 1 .8Hz); 7.51 (1H, tt 3 J=6.8, 

5 1.8Hz); 7.44 (2H, d, J=8.2Hz); 7.42 (1H, d, J=4.5Hz); 6.92 (1H, d, J=4.5Hz) which was without further 
purification. 

(f) By proceeding in a similar manner to Reference Example 9(a) but using lH-pyrrolo[2,3- 
b]pyridine-4 carboxylic acid, tert-butyl ester [Reference Example 68] there was prepared l-(toluene-4- 

10 sulfonvlVlH-pvrrolo[2J-b1pvridine-4 carboxvlic acid, tert-butvl ester as a yellow solid. MS: 

373(MH+). 

(g) By proceeding in a similar manner to Reference Example 9(a) but using 4-(pyridin-3-yl)-l H- 
pyrrolo[2,3-b]pyridine [Reference Example 67(c)] there was prepared 4-(pvrid in-3 -vl V 1 -(toluene-4- 

15 sulfonvlVlH-pvrrolor2,3-b1pvridine as a white solid, m.p. 175-176°C. MS: 350(MH + ). 

(h) By proceeding in a manner similar to Reference Example 9(a) above but using 3-methyl-lH- 
pyrrolo[2,3-b]pyridine [prepared according to the procedure described by D. Hands et al, Synthesis 
(1996), (7), 877-882], there was prepared 3-methvl-l-ftoluene-4-sulfonvn-lH-pvrrolor2.3-b]pvridine as 

20 an orange solid. MS: EI (70eV); m/z = 286 M+- (40%); 221 (100%); 13 1 (45%); 104 (30%); 91 (60%). 

p 

(i) By proceeding in a manner similar to Reference Example 9 (a) above but using 4-(3,5- 
dimethyl-isoxazole-4-yl)-lH-pyrrolo[2,3-b]pyridine [Reference Example 80], there was prepared 
4-f3.5-dimethvl-isoxazol e-4-vlVl -( toluene-4-sulfonvlV 1 H-pvrrolor23-b1pvridine as a white solid. 

25 TLC: Rp = 0.60 (ethyl acetate/heptane, 1:1). MS: 368 (MH + ). 

(j) By proceeding in a manner similar to Reference Example 9 (a) above but using 1 H-Indole-5- 
carboxylic acid methyl ester, there was prepared l-ftoluene-4-sulfonvlVlH-indole->5-carboxvlic acid 
methyl ester as a yellow solid, m.p. 139-140°C. 

30 

REFERENCE EXAMPLE 10 
2-lodo-l-(toluene-4-sulfonyl)-lH-pvrrolor2.3-bipvridine 

A solution of l-(toluene-4-sulfonyl)-lH-pyrrolo[2,3-b]pyridine [54.4g, Reference Example 9(a)] in dry 
tetrahydrofuran (1200 mL) cooled to -78°C, was treated with a solution of butyllithium in hexanes 
35 (2.5M, 92 mL) over a 20 minute period. The solution was maintained at -78°C for 30 minutes, then a 
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solution of iodine (lOlg) in tetrahydrofuran (600 mL) was added until the iodine colour persisted 
(ca.300 mL). The mixture was allowed to warm slowly to ambient temperature and the solvent 
removed under vacuo. The residue was partitioned between ethyl acetate (1000 mL) and water (500 
mL) and the aqueous layer was extracted twice with ethyl acetate (500 mL). The combined organics 
5 were combined, dried over sodium sulfate and removed under reduced pressure to give a yellow solid 
which was triturated with diethyl ether to give the title compound (79.6g) as a pale yellow solid, m.p. 
105-107°C. MS: 399(MH~ h ). 

REFERENCE EXAMPLE 1 1 

10 (a) 3-Bromo-5-methoxv-indole-l-carboxvlic acid, fert-butvl ester 

A solution of 5-methoxy indole (lOg) in dry dimethylformamide (150 mL) at ambient temperature was 
treated with bromine (4 mL) dropwise ensuring the temperature did not rise above 30°C. The mixture 
was treated immediately with triethyiamine (28 mL) and 4-dimethylaminopyridine (0.5g) followed by a 
solution of di-terf-butyidicarbonate (18g) in dry dimethylformamide (80 mL) and stirring was 

15 continued for a further 4 hours. The reaction mixture was evaporated and the residue was partitioned 
between ethyl acetate (250 mL) and water (200 mL). The aqueous layer was extracted with ethyl 
acetate (100 mL). The combined organic phases were washed with water (100 mL), then with brine 
(100 mL), then dried over magnesium sulfate and then evaporated. The residue was subjected to flash 
column chromatography on silica eluting with a mixture of pentane and ethyl acetate (19/1, v/v) to give 

20 the title compound (23 .4g) as a colourless solid, m.p. 111-1 12°C. 

(b) By proceeding in a manner similar to Reference Example 1 1(a) above but using 5-cyano- 
indole, there was prepared 3-bromo-5-cvano-indole-l-carboxvlic acid, fer/-butvl ester as a grey solid, 
m.p. 172-174°C. MS: 322(MH+). 

25 

(c ) By proceeding in a manner similar to Reference Example 1 1(a) above but using 
5,6-dimethoxy-indole, there was prepared 3-bromo-5,6-dimethoxy-indole-l-carboxvlic acid, fer/-butvl 
ester as a lilac solid. TLC: Rp = 0.6 (pentane/ethyl acetate : 19/1). 

30 (d) By proceeding in a manner similar to Reference Example 1 1(a) above but using 5-benzyloxy-6- 
methoxy-indole [prepared according to the method described by Benigni, J. D. and Minnis, R.L., J. 
Heterocycl. Chem., 387, 2, 1965 ] there was prepared 5-benzvloxv-3-bromo-6-methoxv-indole-l- 
carboxvlic acid, fert-butvl ester as a colourless solid. MS: 433(MH + ). HPLC (METHOD A): R T = 
13.99 minutes. 



35 



WO 03/000688 PCT/GB02/02799 

-252- 

(e) By proceeding in a manner similar to Reference Example 1 1(a) above but using 5-amino- 
indole and an excess of di-te/*/-butyIdicarbonate there was prepared 3-bromo-5-tert- 

butoxvcarbonvlamtno-indole-l-carboxvlic acid, /er/-butvl ester as an oratige oil. MS: 412(MH* f ). 
TLC: Rp = 0.8 (pentane/ethyl acetate : 9/1). 

5 

(f) By proceeding in a manner similar to Reference Example 1 1(a) above but using 1 H-indole-6- 
carboxylic acid, methyl ester [Reference Example 31] there was prepared 3-bromo-indole-1.6- 
dicarboxvlic acid, 1-fert-butvl ester 6-methvl ester as a pale violet solid, m.p. 117-1 19°C. MS: 
355(MH+). 

10 

(g) By proceeding in a manner similar to Reference Example 1 1 (a) above but using lH-indole-5- 
carboxylic acid methyl ester, there was prepared 3-bromo-indole-1.5-dicarboxvlic acid, 1-tert-butvl 
ester 5-methvl ester as a solid. . MS: 320 (MH+), HPLC (Method C): R T = 4.54 minutes 

15 REFERENCE EXAMPLE 12 

(a) 2-( 5-Methoxv- 1 H-indol-3-vlV 1 -(toluene-4-sulfonylV 1 H-pvrrolor2,3-b1pvridine 
A stirred solution of 3-bromo-5-methoxy-indole-l-carboxylic acid, tert-buty\ ester [50g, Reference 
Example 1 1(a)] in tetrahydrofiiran (800 mL), under nitrogen, was treated with tributylborate (49.5 mL) 
then cooled to -100°C and then treated with a solution of n-butyllithium in hexanes (94 mL, 2.5M) 

20 whilst keeping the temperature below -90°C. Once the addition was complete the mixture was allowed 
to warm slowly to room temperature over 1 hour and quenched by the addition of ice (lOg). The 
organics were removed under reduced pressure and the residue was partitioned between ethyl acetate 
(500 mL) and water (400 mL). The organic layer was dried over magnesium sulfate and then 
evaporated. The resulting boronic acid, a cream coloured solid (28g), was dissolved in 

25 dimethylformamide (600 mL) and the solution was treated with 2-iodo- 1 -(toluene-4-sulfonyI)- 1 H- 
pyrrolo[2,3-b]pyridine [38.3g, Reference Example 10], then with saturated aqueous sodium 
bicarbonate (200 mL) and then with tetrakis(triphenylphosphine)palladium[0] (3g). The mixture was 
heated at reflux for 4 hours then allowed to cool to ambient temperature then concentrated to remove 
the dimethylformamide. The residue was partitioned between water (400 mL) and ethyl acetate (500 

30 mL) and the aqueous was extracted twice with ethyl acetate (300 mL). The combined organics were 
dried over sodium sulfate then evaporated. The residual brown gum was triturated with ethyl acetate to 
give the title compound (27g) as a pale green solid. MS: 41 8.43(MH + ). 

(b) By proceeding in a manner similar to Reference Example 12(a) above but using 3-bromo-5- 
35 cyano-indole-l-carboxylic acid, ter/-butyl ester [Reference Example 1 1(b)], there was prepared 
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3- n-(toluene-4-sulfonvl>^ as a colourless solids 
m.p. 209-214°C. MS: 413(MH+). 

(c ) By proceeding in a manner similar to Reference Example 12(a) above but using 3-bromo-5,6- 
5 dimethoxy-indole-l-carboxylic acid, ter/-butyl ester [Reference Example 1 1(c)], there was prepared 
2-( 5,6-dimethoxy-l H-indol-3-vl)-l -(toluene-4-sulfonvD- 1 H-pvrrolof2,3-b1pvridine as a brown solid, 
MS: 446(M-H+). 

(d) By proceeding in a manner similar to Reference Example 1 2(a) above but using 5-benzyloxy-3- 
10 bromo-6-methoxy-indole-l-carboxylic acid, ter/-butyl ester [Reference Example 1 1(d)], there was 

prepared 2-f 5-behzvIoxy-6-methoxv- 1 H-indol-3-vl V 1 -(toluene-4-sulfonvl)- 1 H-pyrrolo r2.3-fr) pyridine 

as a colourless solid. MS: Sl^MH 4 "). HPLC (METHOD A):R T = 10.09 minutes. 

* 

(e) By proceeding in a manner similar to Reference Example 12(a) above but using 3-bromo-5- 
15 te^butoxycarbonylamino-indole-l-carboxylic acid, ter*-butyl ester [Reference Example 1 1(e)], there 

was prepared (3-ri-(toluene-4-sulfonylVlH-pvrrolo^^ 

tert-butvl ester as a tan solid. MS: 503(MH + ). TLC: Rp = 0.62 (pentane/ethyl acetate : 1/1). 

(f) By proceeding in a manner similar to Reference Example 1 2(a) above but using 3-bromo- 
20 indole- 1,6-dicarboxy lie acid, 1-tert-butyl ester 6-methyl ester [Reference Example 1 1(f)], there was 

prepared 3-ri-ftoluene^-sulfonvl>lH-pvro acid, methyl 

ester as a pale yellow solid, m.p. 214-216°C. MS: 446(MH+). 

(g) By proceeding in a similar manner to Reference Example 12(a) but using 2-iodo-4-phenyl-l- 
25 (toluene-4-sulfonyl)- 1 H-pyrrolo[2,3-b]pyridine [Reference Example 62(d)] there was prepared 

2-(5-methoxy-lH-indol-3-vlV4-phenyl-l-(tol^^ as a white 

solid. HPLC (METHOD A): R^ 11.63 minutes. MS: 494(MH+). 

(h) By proceeding in a similar manner to Reference Example 12(a) but using 4-chloro-2-iodo-l- 
30 (toluene-4-sulfonyl)-l H-pyrrolo[2,3-b]pyridine [Reference Example 62(b)] there was prepared 

4- chloro-2-r5-methoxy-lH-indol-3-yn-l-(toluene-4-sulfonvlVlH-pvrrolor2J-b'| pyridine as a white 
solid. MS: 452 (MH*). ^NMR^DC^): 8 8.4 (d, 1H), 7.6 (d, 2H), 7.5 (s, 1H), 7.35 (d, 1H), 7.2 (d, 
2H), 6.9 (m, 2H), 6.7 (s, 1H), 3.8 (s, 3H), 2.3 (s, 3H). 
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(i) By proceeding in a similar manner to Reference Example 12(a) but using 2-iodo-5-phenyl-l- 
(toluene-4-sulfonyl)-lH-.pyrrolo[2,3-b]pyridine [Reference Example 62(c)] there was prepared 
2-(5-methoxv-lH-indol-3-vlVU^ pyridine . MS: 

494(MH f ). 

5 

0) By proceeding in a similar manner to Reference Example 12(a) but using 4-chloro-2-iodo-l- 
(para-toIuenesulfonyl)-lH-pyrrolo[2,3-b]pyridine [Reference Example 62(b)]and 4-ter/butylphenyl 
boronic acid there was prepared 4-chloro-2-(4-fe/-/-butylphenviyi -(para-toluenesulfonvlVlH- 
pvrrolor2.3-blpvridine as a white solid. MS: 439(MH*). TLC: R F = 0.78 (ethyl acetate^eptane, 1:1). 

10 

(k) By proceeding in a manner similar to Reference Example 12(a) above but using 2-iodo-3- 
methyl-l-(toluene-4-suIfonyl)-lH-pyrrolo[2,3-b]pyridine [Reference Example 62(g)], there was 
prepared 2-f5-methox v-lH-indol-3-vn-3-methvl-l-ftoluene-4-sulfonvlVlH-Pvrrolor2.3-blDVridine as a 
yellow solid. TLC: Rp=0.51 (ethyl acetate/cyclohexane 1:1). MS: EI (70eV); m/z = 431 M + -(45%); 
15 276 ( 1 00%); 244 (3 0%). 

(1) By proceeding in a manner similar to Reference Example 12 (a) above but using 4-(3,5- 
dimethyI-isoxazol-4-yI)-2-iodo-l-(toIuene-4-sulfonyl)-l H-pyrrolo[2,3-b]pyridine [Reference Example 
62(h)] and 3-bromo-indole-l,5-dicarboxyIic acid, 1-tert-butyl ester 5-methyl ester [Reference Example 
20 1 1(g)], there was prepared 3-r4-f3.5-dimethvl-isoxazole-4-vn-l-(toluene-4-sulfonvl')-lH-pvrrolor2.3- 
b1pvridine-2-vn-lH-ind ole-5-carboxvlic acid, methyl ester as a yellow solid, m.p. 155-156°C. TLC: Rp 
= 0.32 (ethyl acetate/heptane, 1:1). 

(m) By proceeding in a manner similar to Reference Example 12 (a) above but using 4-(3,5- 
25 dimethyl-isoxazol-4-yl)-2-iodo-l-(toluene-4-sulfonyl)-lH-pyrrolo[2,3-b]pyridine [Reference Example 
62(h)] and 3-bromo-5-methoxy-indole-l-carboxylic acid, .tert-butyl ester [Reference Example 1 1(a)], 
there was prepared 4-(3.5-dimethvl-isoxazole-4-vn-2-(5-methoxv-lH-indol-3-vlVl-(toluene-4- 
sulfonvn-lH-pvrrolor2.3- frlpvridine a s a yellow solid. TLC: Rp= 0.26 (ethyl acetate/heptane 1:1). 

MS: 513 (MH+). 

30 

(n) By proceeding in a manner similar to Reference Example 1 2 (a) above but using 4-(methoxy> 

■ 

2-iodo-l-(toluene-4-sulfonyl)-lH-pyrrolo[2,3-b]pyridine [Reference Example 62(i)] and 3-bromo- 
indole-l,5-dicarboxylic acid, 1 -tert-butyl ester 5-methyl ester [Reference Example 1 1(g)], there was 
prepared 3-r4-methox y-l -Ctoluene-4-sulfonvn- 1 H-Dvrrolor2.3-b1pvridine-2-vn- 1 H-indole-5-carboxy l ic 
35 acid, methvl ester as a white solid, MS: 476(MH + ). HPLC (Method C): R T = 4.72 minutes. 
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(o) By proceeding in a manner similar to Reference Example 12 (a) above but using 4-(chloro>2« 
iodo-Htoluene^-sulfonyI)-lH-pyrroIo[2,3-b]pyridine [Reference Example 62(b)] and 3-bromo-indole- 
1,5-dicarboxylic acid, 1-tert-butyl ester 5-methyl ester [Reference Example 1 1(g)], there was prepared 
5 344-chloro-l-ftoluene-4-su^ 

methyl ester as an off-white solid. MS: 480(MH+). HPLC(Method C): Rj = 4.77 minutes. 

(p) By proceeding in a manner similar to Reference Example 12 (a) above but using trifluoro- 
methanesulfonic acid-l-(toluene-4-sulfonyl)-lH-indol-2-yl ester [Reference Example 71] and 
10 1 -(toIuene-4-sulfonyl> 1 H-indole-5-carboxylic acid, methyl ester, 3-boronic acid [Reference Example 
85], starting from the addition of the boronic acid there was prepared 1 -ftoluene-4-sulfonvn3-[f 1 - 
ftoluene-4-sulfon vlVlH-pvrrolo[23-blpvridine-2-viyiH-indole-5-carboxvlic acid, methyl ester as a 
colourless oil. TLC: Rp = 0.27 (ethyl acetate/pentane, 1:1). 

15 (q) By proceeding in a manner similar to Reference Example 12(a) but using 6-benzyloxy-3-iodo- 
5-methoxy-indole-l-carboxylic acid tert-butyl ester [Reference Example 82], there was prepared 
2-o(6-benzvloxY-5-methoxv- 1 H-indol-3-vlV 1 -ftoluene-4-sulfonvn- 1 H-pvrrolor2.3-b1p vridine as a pale 
yellow solid, m.p. 222°C. TLC: Rp = 0.33 (cyclohexane/ethyl acetate, 1/1). 

20 REFERENCE EXAMPLE 13 

(a) (5-Methoxv -3-ri-(toluene^-sufo 
ethyl ester 

A solution of 2<5-methoxy-lH-indol-3-yl)-l -(toluene [6.6g, 
Reference Example 12(a)] in dimethylformamide (100 mL), under a nitrogen atmosphere, was treated 

25 with sodium hydride (700mg, 60% dispersion in oil). After stirring at ambient temperature for 30 
minutes the mixture was treated dropwise with ethyl chloroacetate (2.0 mL, 23.75mmol) and stirring 
was continued for an additional 4 hours. The reaction mixture was evaporated and the residue was 
partitioned between ethyl acetate and water. The organic phase was washed with brine, then dried 
over sodium sulfate and then evaporated to give the title compound (5.77g) as a yellow solid, MS: 

30 504(MH + ). HPLC (METHOD A): R T = 1 1 .88 minutes. 

(b) By proceeding in a manner similar to Reference Example 13(a) above but using methyl iodide, 
there was prepared 2-(5-methoxy-l -methyl- lH-indol-3->vlVl-ftoluene4-sulfonvlVlH-pvrrolo[2.3- 
bl pyridine, as a yellow solid, m.p. 103-105°C. MS: 432(MH+). 

35 
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(c) By proceeding in a manner similar to Reference Example 13(a) above but using 3-[ 1 -(toluene- 
4-sulfonyl>lH-pyn-oIo[2,3-b]pyridin-2-yl]-lH-indole-5-carbonitrile [Reference Example 12(b)] and 
methyl iodide, there was prepared 3-ri-ftoluene-4-sulfonvlVlH-pyrrolor2J-b1pvridin-2-vll-l-methyl- 
lH-indole-5-carbonitrile, as a colourless solid, m.p; 189-191°C. MS: 427(MH + ). 

(d) By proceeding in a manner similar to Reference Example 1 3(a) above but using 
2-(5,6-dimethoxy-lH-indol-3-yl>l-(toluene-4-sulfonyl)-lH-pyirolo[2,3-b]pyri [Reference 
Example 12(c)] and methyl iodide, there was prepared 2-( 5.6-dimethoxv-l -methyl- 1 H-indol-3-vlVl- 

(toluene^-sulfonvlVlH-pvrrolo^J-blpvridine. as a brown solid, MS: 462(MH+). 1 H NMR 
[(CD 3 )2SO]: 8 1 1.22 (1H, s), 8.32 (1H, dd), 7.92 (1H, dd), 7.55 (2H, d), 7.45 (1H, s), 7.28 (1H, dd), 
7.22 (2H, d), 7.00 (1H, s), 6.92 (1H, s), 6.75 (1H, s), 3.82 (3H, s), 3.72 (3H, s), 2.25 (3H, s). 

(e) By proceeding in a manner similar to Reference Example 1 3(a) above but using 
2-(5-benzy loxy-6-methoxy- 1 H-indol-3-yl)- 1 -(toluene-4-sulfony I)- 1 H-pyrrolo[2,3-b]pyridine 
[Reference Example 12(d)] and methyl iodide, there was prepared 2-( 5-benzvloxv-6-methoxv- 1 - 
methyl- 1 H-indol-3-vlVl-(toluene-4-sulfonvn-l H-pvrrolor2.3-b]pyridine as a colourless solid. MS: 
538(MH+). HPLC (METHOD A): Kj =1 1.57minutes. 

(f) By proceeding in a manner similar to Reference Example 13(a) above but using {3-[l-(toluene- 
4-sulfonyl)-lH-pyrrolo[2,3-b]pyridin-2-yl]-lH-indol-5-yl}-carbamic acid, tert-butyl ester [Reference 
Example 12(e)] and methyl iodide, there was prepared (3-[l-ftoluene-4-sulfonvlVlH-pvrrolof2J- 

b1pyridin-2-yn-l-methyl-lH-indol-5-yl)-carbamic acid, fer/-butvl ester as a tan solid. MS: 5 17(MH+). 
TLC: Rp = 0.7 (pentane / ethyl acetate : 1/1). 

* 

(g) By proceeding in a manner similar to Reference Example 13(a) above but using 3-[l-(toluene- 
4-sulfonyl)-lH-pyrrolo[2,3-b]pyridin-2-yl]-lH-indole-6-carboxylic acid, methyl ester [Reference 
Example 12(f)] and methyl iodide, there was prepared 3-1" l-(toluene-4-sulfonylV 1 H-pvrrolor2.3- 

b1pyridin-2-vn-l-methvl-lH-indole-6-carboxylic acid methyl ester as a tan solid. MS: 460(MH + ). 
TLC: Rp = 0.6 (pentane / ethyl acetate : 1/1). 

(h) By proceeding in a similar manner to Reference Example 13(a) above but using 2-(5-methoxy-lH- 
indoI-3-yl)-l-(toluene-4-sulfonyl)-lH-pyrrolo[2,3-b]pyridine-4-carbonitrile (Reference Example 100) 
there was prepared 2-(5-methoxv- 1 -methyl- 1 H-indol-3 -ylVl -( toluene-4-sulfonvD-l H-pvrrolof2.3- 
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b lpvridine-4-carbonitrile as a yellow oil. TLC: Rp = 0.40 (ethyl acetate:heptane, 1:1). MS: 
457(MH+). 



(i) By proceeding in a similar manner to Reference Example 13(a) above but using 4-chloro-2-(5- 
5 methoxy-lH-indol-3-yl)-l-(toluene-4-sulfonyI)-lH-pyrrolo[2,3-b] pyridine [Reference Example 12(h)] 
and methyl iodide, there was prepared 4-chloro-2-( 5-methoxv-l -methyl- 1 H-indol-3-vlVl -ftoluene-4- 

sulfonvl )- 1 H-pvrrolor2 J-blpvridine as a off-white solid. MS: 466(MH + ). 1 H NMR (CDCI3): 8 8.35 

■ 

(d,lH); 7.56 (d, 2H), 7.39 (s, 1H); 7.16-7.3 (m 9 2H), 7.05 (d, 2H), 6.95-7.0 (m, 2H) 6.6 (s, 1H) 3.9 
(s,3H) 3.8(s,3H) 2.3(s,3H). 

10 

(j) By proceeding in a similar manner to Reference Example 13(a) above but using 2-(5-methoxy- 
lH-indol-3-yl)-5-phenyl-l-(toluene-4-sulfonyl)-lH-pyrrolo[2,3-b] pyridine [Reference Example 12(i)] 
and methyl iodide, there was prepared 2-(5-methoxv-l-methvl-lH-indol-3-vlV5-phenvl-l-ftoluene-4- 
sulfonvlVlH-pvrrolor23-b1pvridine as a vellow solid, m.p. 181-183°C. MS: 508(MH + ). 

15 

(k) By proceeding in a manner similar to Reference Example 13(a) above but using 2-(5-methoxy- 
lH-indol-3-yl)-3-methyl-l-(toluene-4-sulfonyl)-lH-pyrrolo[2,3-b]pyridin^ [Reference Example 12(k)] 
and methyl iodide, there was prepared 2-( 5-methoxv-l -methvl-1 H-indol-3-vlV3-methvl-l -ftoluene-4- 
sulfonvlVlH-pvrrolor2 < 3-b1pvridine as a yellow solid. TLC: Rp= 0.3 1 (ethyl acetate/cyclohexane, 

20 4:6). MS: EI (70eV); m/z = 445 M+- (45%); 290 (100%); 258 (25%). 

(1) By proceeding in a manner similar to Reference Example 13(a) above but using 2-(lH-pyrrol- 
2-yl)-l-(toiuene-4-sulfonyl>lH-pyrrolo[2,3-b]pyridine [Reference Example 67(g)] and methyl iodide, 
there was prepared 2-( 1 -methyl- 1 H-pvrrol-2-vlV 1 -(toluene-4-sulfonviy 1 H-pvrrolof23-b] pyridine as a 

25 rust solid. TLC: Rp= 0.28 (dichloromethane). MS: EI (70eV); m/z = 351 M+-(45%); 196 (100%). 

(m) By proceeding in a manner similar to Reference Example 13 (a) above but using 3-[4-(3,5- 
dimethy l-isoxazole-4-y I)- 1 -(toluene-4-su Ifony 1)- 1 H-pyrroIo[2 3 3 -b]pyridine-2-yl]-lH-indole-5- 
carboxylic acid, methyl ester [Reference Example [12(j)] and methyl iodide, there was prepared 3 -[4- 
30 (3,5-dimethyl-isoxazole-4-ylVl-(toluen 

indole-5-carboxvlic acid, methyl ester which was used directly in the preparation of Example 15(m). 



35 



(n) By proceeding in a manner similar to Reference Example 13 (a) above but using 4-(3,5- 
dimethyl-isoxazole-4-yl)-2-(5-meA^ 

b]pyridine [Reference Example 12(k)] and methyl iodide, there was prepared 4-(3.5-dimethvl-isoxazol- 
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4-vl V2-(5-methoxv- 1 -methyl- 1 H^indol-3-vlV 1 -ftoluene-4-sufonvl V 1 H-pvrrolor2.3-b] pyridine as a 
yellow oil which was used immediately without further purification. MS: 527(MH + ), TLC R F = 0.35 
(ethyl acetate/heptane 1:1). 

5 (o) By proceeding in a manner similar to Reference Example 13 (a) above but using 2-(5-methoxy- 
lH-indol-3-yl)-l-(toluene-4-sulfonyl)-lH-pyrrolo[2,3,-b]pyridine^-^arboxylic acid, tert-butyl ester 
[Reference Example 101] and ethyl iodide, there was prepared 2-(l-ethvl-5-methoxv-lH-indol-3vlVl- 
(toluene-4-sulfonvn-lH-pvrrolof2,3^b1pvridine-4-carboxvlic acid tert-butvl ester as a brown oil which 
was used directly in the preparation of Example 41(c). TLC: Rp = 0.60 (ethyl acetate/heptane, 1:1). 

10 

(p) By proceeding in a manner similar to Reference Example 13(a) but using 2-(6-benzyloxy-5- 
methoxy-lH-indol-3-yl>l-(toluene-4-sulfonyl>lH-pyrrolo[2,3-b]pyridine [Reference Example 12(q)] 
and methyl iodide, there was prepared 2-f 6 -benzv loxv-5 -methoxv- 1 -methyl- 1 H-indol-3-vl V 1 -(toluene- 
4-sulfonvlV 1 H-pyrrolor2,3-b1pyridine as an off-white solid. TLC: Rp = 0.41 (dichloromethane/ethyl 

15 acetate, 37/3). MS: EI (70eV); m/z = 537 M + - (35%); 446 (100%); 291 (25%). 

(q) By proceeding in a manner similar to Reference Example 1 3(a) but using 2-(5,6-dimethoxy- 
lH-indol-3-yl>l-(toIuene^sulfonyl)-lH-pyrrolo[2,3-b]pyridine (Reference Example 12(c)] and tert- 
butyl bromoacetate, there was prepared ( 5 ,6-dimethoxv-3 -f 1 -( toluene-4-sulfonvn- 1 H-pvrrolof 2 3- 
20 b ]pvridin-2-vr]-indol-l-vl)-acetic acid tert-butvl ester as a pale green solid. TLC: Rp = 0.62 

(dichloromethane/methanol, 19/1). MS: CI (NH 3 ); tn/z= 562 MH 4 ". 

(r) By proceeding in a manner similar to Reference Example 13(a) but using 2-(5,6-dimethoxy-lH- 
indol-3-yl)-l-(toluene-4-sulfonyl)-lH-pyrro!o[2,3-b]pyridine [Reference Example 12(c)], 
25 4-(2-chloroethyl)morpholine hydrochloride and an excess of sodium hydride, there was prepared 
2-r5.6-dimethoxv-l -( 2-morpholin-4-vl-ethvlV 1 H-indol-3-vl]- 1 -f toluene-4-sulfonvlV 1 H-Dvrrolor2.3- 
b lpvridine as a purple foam. TLC: Rp = 0.62 (dichloromethane/methanol, 9/1). MS: EI (70eV); m/z = 

560 M + - (50%); 292 (55%); 1 00 ( 1 00%). 

* 

30 REFERENCE EXAMPLE 14 

(a) 3-ri-fToluene-4-sulfonviyiH^^ 
To a solution of 2-(5-methoxy-l-methyl-lH-indol-3^ 

b]pyridine [24.5 g, Reference Example 13(b)] in dichloromethane (500 mL), at 0°C under an 
atmosphere of nitrogen, was added a solution of boron tribromide in dichloromethane (60 mL, 1.0M) 
35 and the mixture was stirred at 0°C for 1 hour. The reaction mixture was allowed to warm slowly to 
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ambient temperature and stirring continued for 12 hours. A solution of sodium carbonate (1M, 250 
mL) was added to the mixture and stirring was continued vigorously for 3 hours. The precipitated 
solid was collected by filtration, washed with dichloromethane (100 mL) and dried to give the title 

compound (1 8.75g) as a colourless solid, m.p. 256-257°C. MS: 418(MH+). 

5 

(b) By proceeding in a manner similar to Reference Example 14(a) above but using 2-(5-methoxy- 
lH-indol-3-yl)-l-(toluene-4-sulfonyl)-lH-pyrrolo[2,3-b]pyridine [Reference example 12(a)], there was 
prepared 3-fl-ftoIuene4-sulfonvlVlH'pvn-olo[23-b1pvridm-2-vl1-lH-indol-5-ol as a beige solid, m.p. 

■ 

1 88-19 1°C. MS:403(MH + ). 

10 

(c) By proceeding in a manner similar to Reference Example 1 4(a) above but using 4-chloro-2-(5- 
methoxy-l-me%l-lH-indoW-yl)-Hto [Reference 
Example 13(i)], and subjecting the reaction product to chromatography on silica eluting with a mixture 
of dichloromethane and methanol (91 :2, v/v) there was prepared 3-[4-chloro-l-(toluene-4-sulfonvlV 

15 lH-pvrrolor2,3-b1pvridin-2-vl1- 1 -methyl- lH-indol-5-ol as an off white solid LC-MS: Method A: R T = 

3 .0 1 minutes, 452. 1 (M+). 

* 

REFERENCE EXAMPLE 15 
(a) 2-f5-AllvIoxv4-methvl-lH-indo^ 

20 A solution of l-methy!-3-[Mtoluene-4-sulfc^ [2.1g, 
Reference Example 14(a)] in dry dimethylformamide (50 mL) was treated with potassium fer/-butoxide 
(620mg) at 0°C under nitrogen. After stirring for 10 minutes the mixture was treated with ally! 
bromide (480|J.I) and then allowed to warm slowly to ambient temperature. Stirring was continued for 
a further 6 hours after which time the mixture was poured carefully into water and the aqueous phase 

25 extracted exhaustively with ethyl acetate. The combined organic extracts were washed twice with 

brine (100 mL), then dried over sodium sulfate and then evaporated. The residue was subjected to flash 
column chromatography on silica eluting with a mixture of ethyl acetate and pentane (1:1, v/v) to give 

the title compound (1.2g) as a yellow foam, m.p. 257-259°C. MS: 458(MH + ). 

30 (b) By proceeding in a manner similar to Reference Example 1 5(a) above but using ethyl-2- 

chloroacetate there was prepared (l-methvl-3-ri-ftoluene>4>sulfonvlVlH-pvrrolor2.3-b1pvridin-2-vlV 
lH-indol-5-vloxv) -acetic acid ethvl ester as a yellow solid. TLC: Rp = 0.45 (ethyl acetate/pentane : 

1/1). MS: 504(MH+). 
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(c) By proceeding in a manner similar to Reference Example 1 5(a) above but using ethyl 2- 
bromoproprionate there was prepared 2-(l-methvl-3-ri-( , toluene-4-sulfonvlVlH-pvrrolor2J-b1pvridin- 

2- vl1-lH-indol-5-vloxv)-propionic acid ethyl ester as a yellow solid. TLC: Rp = 0.47 (ethyl 

acetate/pentane : 1/1). MS: 519(MH + ). 

5 

(d) By proceeding in a manner similar to Reference Example 15(a) above but using ethyl- 1- 
bromocyclobutanecarboxylate there was prepared 1 - ( 1 -methy 1-3-1" 1 -( to luene-4-sulfonvl V 1 H- 
pvrrolof2,3-b1pvridin-2-vl1-lH-indol-5-vloxv)-cvclobutanecarboxvlic acid ethvl ester as a colourless 

solid, m.p. 189-190°C. MS: 544(MH+). 

10 

(e) By proceeding in a similar manner to Reference Example 1 5(a) above but using 1 -methyl-3- 
(5H-pyrrolo[2,3-b]pyrazin-6-yl)-lH-indol-5-ol (Example 7) and ethyl 1-bromocyclobutarte carboxylate 
there was prepared ( 1 -f 1 -methvl-3-(5H-pvrrolof2,3-b1pvrazin-6-vn- 1 H-indol-5-vloxv]- 
cvclobutvlcarboxvlic acid ethvl ester as a tan solid. TLC: R F = 0.23 (dichloromethane/methanol, 19:1). 

15 HPLC (METHOD A): R T = 7.71 minutes. 

REFERENCE EXAMPLE 16 

3- 1 l-Methvl-3-n -ftoluene-4-sulfonvO- 1 H-pvrrolof2 .3-b1pvridin-2-vl1-lH-indol-5-vloxv>-propane-l .2- 
diol 

20 A solution of 2-(5-allyloxy-l -methyl-1 H-indol-3-yl)-l -(toIuene-4-sulfonyl)- 1 H-pyrrolo[2,3-b]pyridine 
[45.7mg, Reference Example 15 (a)] in acetone (10 mL) was treated with a solution of 4- 
methylmorpholine-N-oxide (6mg) in water (1 mL). This mixture was then treated with osmium 
tetroxide (2.5%/wt in terf-butanol, 6 drops) and the mixture stirred at room temperature for 12 hours. 
The reaction mixture was diluted with water (75 mL), and extracted exhaustively with ethyl acetate* 

25 The combined organics were washed twice with brine (75 mL), then dried over magnesium sulfate and 
then evaporated. The residue was subjected to flash column chromatography on silica eluting with 
ethyl acetate to give the title compound (33mg) as a colourless solid. TLC: Rp = 0.25 (ethyl acetate). 

MS:492(MH + ). 

REFERENCE EXAMPLE 17 
3-n-Methvl-3-ri-ftoluene-4-sulfonvlM 
and 3-il-MethvlO-ri-(toluene-4^^ 
2-ol 

A solution of2<5~aIIyloxy-l-methyl-lH-indol-3^ 

[91mg, Reference Example 15(a)] in dry tetrahydrofuran (5 mL) was treated with a solution of borane- 
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tetrahydrofiiran complex in tetrahydrofuran(1200|J.l 5 1 ,0M). After stirring at ambient temperature for 7 
hours the reaction mixture was treated with ethanol (9 drops), 5N potassium hydroxide (4drops) and 
hydrogen peroxide (6 drops) and stirring was continued for 12 hours during which time a white solid 
was precipitated. The reaction mixture was diluted with water (50 mL) and the pH of this mixture was 
5 adjusted to 10 by addition of potassium hydroxide solution (1M) before exhaustively extracting with 
ethyl acetate. The combined organic extracts were dried over sodium sulfate then evaporated. The 
residue was subjected to flash column chromatography on silica eluting with a mixture of ethyl acetate 

■ 

and pentane (2:1, v/v) to give 3-1 1 -methvl-3-P -ftoluene-4-suIfonvl VI H-pyrrolor2 J-blpvridin-2-vn- 
1 H-indol-5-vloxv)-propan-l ol (50mg) as a colourless solid [TLC: Rp = 0.1 5 (ethyl acetate). MS: 

10 476(MH+)] and 3-n-methvl-3-ri-ftoluene-4-sulfo^ 

vloxv)-propan-2-ol (8mg) as a colourless solid. [TLC: Rp = 0.3 (ethyl acetate); MS: 476(MH + )]. 

REFERENCE EXAMPLE 1 8 

(a) Trifluoro-methanesulfonic acid l-methvl-3-ri-(toluene-4-sulfonvlVlH-pvrrolof23-b1pvridin-»2- 
yll-lH-indol-5-vl ester 

A suspension of l-methyl-3-[l-(toluene^sulfonyl)-lH-pyrrolo[2,3-b]pyridin-2-yl]-lH-indol-5-ol 
[398mg, Reference Example 14(a)] in dichloromethane (10 mL), cooled to -78°C under a nitrogen 
atmosphere, was treated with triethylamine (0.15 mL) followed by 

N-phenyltrifluoromethanesulfonimide (1 .7g). The resultant mixture was allowed to warm slowly to 
ambient temperature, stirring was continued for a further 12 hours then saturated sodium bicarbonate 
(20 mL) was added. The organic phase was separated and the aqueous phase was extracted twice with 
dichloromethane (20 mL). The combined organics were dried over sodium sulfate then evaporated. 
The residue was subjected to flash column chromatography on silica eluting with a mixture of ethyl 
acetate and pentane (2:3, v/v) to give the title compound (380mg) as a colourless solid. MS: 

492(MH+). HPLC (METHOD A): R T = 2.02minutes. 

(b) By proceeding in a similar manner to Reference Example 1 8(a) but using l-methyl-3-(5H- 
pyrrolo[2,3-b]pyrazin-6-yl)-lH-indol-5-ol (Example 7) there was prepared trifluoro-methanesulfonic 
acid l-methvl-3-r5H-pvrrolor2,3-b1pyrazin-6-vll-lH-indol-5-vl ester 

30 as a purple solid. HPLC (METHOD A): R T = 8.12 minutes. 'H NMR[(CD 3 ) 2 SO]: 8 12.30 (1H, s); 
8.32 (1H, s); 8.27 (1H, d, J=3.5 Hz); 8.23 (1H, s); 7.97 (1H, s); 7.76 (1H, d, J=8.6 Hz); 7.08 (1H, s); 
3.96 (3H, s). 



WO 03/000688 PCT/GB02/02799 

-262- 

(c) By proceeding in a similar manner to Reference Example 18(a) but using 4-hydroxy-lH- 
pyrrolo[2,3-b]pyridine there was prepared trifluoro-methanesulfonic acid lH-pyrrolor2.3-b1pvridin-4- 

vl ester as a white solid. MS: 267(MH+). 

* 

5 (d) By proceeding in a similar manner to Reference Example 1 8(a) but using 

3-[6-(4-hydroxyphenyl)-5H-pyrrolo[2,3-b]pyrazin-7-yl]-N-methylpropionamide [Example 40(d)] there 
was prepared 3-[6-(4-trifluoromethanesulfonvloxyphenylV5H-pvrrolor2.3-b1pvrazin-7-vll"N- 

methvlpropionamide as a white solid. MS: 429.1 (MH+). 

10 (e) By proceeding in a similar manner to Reference Example 1 8(a) but using 6-(4-hydroxyphenyl)- 
5H-pyrrolo[2,3-b]pyrazine [Example l(ao)] there was prepared 

6-(4-trifluoromethanesulfonvloxvphenylV5H-pvrrolor2,3-b1pvrazine as a cream solid. MS: 344(MH + ). 

■ 

(f) By proceeding in a similar manner to Reference Example 1 8(a) but using 3-[4-chloro-l- 
15 (toluene-4-su!fonyl)-l H-pyrrolo[2,3-b]pyridin-2-yl]-l-methyl-l H-indol-5-oI [Reference Example 
14(c)] there was prepared trifluoro-methanesulfonic acid 3-[4-chloro-l-(toluene-4-suIfonylVl H- 
pyrrolo[23-b1pyridin-2-vn- 1 -methyl- 1 H-indol-5-yl ester as a white foam. LC-MS: Method A: RT = 

4.20 minutes, 584.1(M~ I ~). 

20 (g) By proceeding in a similar manner to Reference Example 1 8(a) but using 1 H-pyrroIo[2,3- 
b]pyridine-4-ol [Reference Example 86] with a mixture of dichloromethane and dimethylformamide 
(10:4, v/v) as solvent and subjecting the crude product to flash column chromatography eluting with a 
mixture of ethyl acetate and heptane (1 :2, v:v) there was prepared trifluoro-methanesulfonic acid-lH- 

pyrrolor2,3-blpyrtdin-4-vl ester as a white solid. MS: 267(MH + ), TLC: Rp = 0.46 (ethyl 

25 acetate/heptane, 1:1). 

» 

REFERENCE EXAMPLE 19 
(a) l-Methvl-3-ri-(toluene-4-sulfonvlM 
acid, methyl ester 

30 A solution of trifluoro-methanesulfonic acid l-methyl-3-[l-(toluene-4-sulfonyl)-lH-pyrrolo[2,3- 
b]pyridin-2-yl]-lH-indol-5-yl ester [300mg, Reference Example 18(a)] in a mixture of dry 
dimethylformamide (10 mL), methanol (6 mL) and triethylamine (2 mL) was treated with palladium 
acetate (24mg) and 1 ,3 bis(diphenylphosphino)propane and the mixture stirred at ambient temperature 
for 30 minutes. Carbon monoxide was introduced via a septum to the reaction vessel at a steady rate 

35 and the mixture heated at 90°C until no starting material was present as indicated by TLC (ethyl 
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acetate/ pentane : 2/3). The mixture was then concentrated in vacuo and the residue partitioned 
between dichloromethane and water. The organic phase was washed with a saturated solution of 
lithium chloride, then dried over sodium sulfate and then evaporated. The residue was subjected to 
flash column chromatography on silica eluting with a mixture of ethyl acetate and pentane (2:3, v/v) to 

5 give the title compound (200mg) as a colourless solid. MS: 460(MH + ). HPLC (METHOD A): Kj = 

10.23 minutes. 

■ 

(b) By proceeding in a similar manner to Reference Example 19(a) but using trifluoro- 

* 

methanesulfonic acid 1 -methyl-3-[5H-pyiToIo[2,3-b]pyrazin-6--yl]- 1 H-indol-5-y I ester [Reference 
10 Example 1 8(b)] there was prepared 1 -methvl-3-(5H-pvrrolor2,3"blpvrazin-6-vlVl H-indole-5- 

carboxvlic acid, methyl ester as a brown solid. MS:307(MH + ). HPLC (METHOD A): Rj = 6.64 
minutes. 

» 

(c) By proceeding in a similar manner to Reference Example 19(a) but using trifluoro- 

15 methanesulfonic acid lH-pyirolo[2,3-b]pyridin-4-yI ester [Reference Example 18(c)] there was 

prepared lH-pvrrolo[23-b1pvridine-4 carboxvlic acid, methyl ester as a yellow solid. MS: 1 77(MH*). 
TLC: Rp = 0.4 ( ethyl acetate : heptane, 1:1, v/v). 



(d) By proceeding in a similar manner to Reference Example 19(a) but using trifluoro- 
20 methanesulfonic acid 3-[4-chloro-l-(toluene-4-sulfonyl)-lH-pyrrolo[2,3-b]p3^ridin-2-yl]- 1-methyMH- 
indol-5-yl ester [Reference Example 18(f)] there was prepared 3 -( 4-ch loro- 1 -(to luene-4-su lfonvD- 1 H- 
pvrrolor2,3-blpyridin-2-vn-l-methvl-lH-indole-5-carboxvlic acid, methvl ester as a white foam. LC- 
MS: Method A: Rj = 3 .95 minutes, 494(MH + ). 

25 REFERENCE EXAMPLE 20 

2-r 1 -Methvl-5-n - trimethvlstannanvl-1 H-tetrazol-5-vlV 1 H-indol-3-vH-l -ftoIuene-4-sulfonvn-l H- 
pvrrolor2.3-blDvridine 

A solution of l-methylO-[l-(toluene^-sulfonyl)-lH-pyrrolo[2,3-b]pyridin-2-yl]-lH-indole-5- 
carbonitrile [lOOmg, Reference Example 13(c)] in toluene (10 mL) was treated with trimethyltin azide 
30 (56mg, 0.28mmo!) then heated under reflux for 14 hours. The white precipitate was collected by 
filtration washed with toluene (10 mL) and then dried to give the title compound ( 125mg) as a 

colourless solid, m.p. 240-243 °C (with decomposition). MS: 633(MH + ). 



REFERENCE EXAMPLE 21 
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2-[ 1 -Methvl-5-( 1 -methyl- 1 H-tetrazol-5-vlH H-indol-3-vn- 1 -f toluene^-sulfonvlVl H-pvrrolorZ3- 
b lpvridine and 24 1 -Methy l-5-(2-methvl-2H-tetrazol-5-vn- 1 H-indol-3-vll- 1 -f toluene-4-sulfonvn- 1 H- 
pvrTolo[2,3-b1pvridine 

Methyl iodide (2.5 mL) was added to a solution of 2-[l-methyl-5-(l-trimethylstannanyl-lH-tetrazol-5- 
5 yiy\ H-indoi-3-yl]-Ktoluene-4-sulfonyl>l H-pyrrolo[2,3-b]pyridine [620 mg, Reference Example 20] 
at ambient temperature. The mixture was then allowed to stir at ambient temperature for 4 hours then 
was poured into water and then extracted with ethyl acetate. The combined extract was washed with 
brine, then dried over magnesium sulfate and then evaporated. The residue was subjected to flash 
chromatography on silica eluting with a mixture of ethyl acetate and petroleum ether (1:1, v/v) to give 
10 241-methvl-5-n-methvl-lH^etrazo^ 

b lpvridine (191mg) as a colourless solid, [MS : 506(MNa+). *HNMR [(CD 3 ) 2 Sp]: 8 8.39 (dd, 1H, 

J=4.8 and 1.6 Hz); 7.97 (m, 1H); 7.96 (d, 1H, J=4.0 Hz); 7.90 (s, 1H); 7.80 (dd, 1H, J=8.7 and 0.6 Hz); 

* 

7.70 (dd, 1H, J=8.7 and 1.8 Hz); 7.56 (m, 2H); 7.30 (dd, 1H, J=7:7 and 4.8 Hz); 7.22 (m, 2H); 6.82 (s, 
1H); 4.19 (s, 3H); 4.0 (s, 3H); 2.23 (s, 3H)] and 2-1" 1 -Methvl-5-f 2-methvl-2H-tetrazol-5-vlV 1 H-indol-3- 
15 vl]-l-(toluene-4-sulfonvlVlH-pvrrolor2. t 3-b1 pyridine (77mg) as a colourless solid, m.p. 215-218°C 

[MS : 506(MNa+)]. 

REFERENCE EXAMPLE 22 

l-(l-Methyl-3-n-(toluene-4-sulfo^ 

20 To dry, degassed dimethylformamide (110 mL) under nitrogen at ambient temperature, was added 

trifluoro-methanesulfonic acid l-methyl-3-[l-(toluene-4-sulfonyl)-lH-pyrrolo[2,3-b]pyridin-2-yl]-lH- 
indol-5-yl ester [2.2g, Reference Example 18], triethylamine (1.15 mL), n-butylvinylether (2.87 mL), 
l,3-bis(diphenylphosphinopropane) (4l3mg) and palladium acetate (232mg) sequentially. The mixture 
was heated at reflux for 2 hours then cooled to ambient temperature and then added to hydrochloric 

25 acid (90 mL, 1M). This mixture was extracted with dichloromethane (200 mL). The organic extract 
was washed with saturated aqueous sodium bicarbonate, then with brine, then dried over magnesium 
sulfate and then evaporated. The residue was subjected to flash chromatography on silica eluting with a 
mixture of ethyl acetate and pentane (2:3, v/v) to give the title compound (l.lg) as a yellow solid, m.p. 

177-178°C.MS:444(MH + ). 

30 

REFERENCE EXAMPLE 23 
(a) 2-r5-f(SH+V2,2-Dimethvl-r 1 J1dioxolan-4-vlmethoxvV 1 -methyl- 1 H-indol-3-vll- 1 -ftoluene-4- 
sulfonvO- 1 H-pvrrolor2,3-b1 pyridine 

A solution of l-methylO-[l-(toluene-4-sulfonyl)-lH-pyrrolo[2,3-b]pyridin-2-yl]-lH-indol-5-ol [L17g, 
35 Reference Example 14(a)] in dry dimethylformamide (50 mL) was treated with caesium carbonate 

( 1 . 1 g) and tetrabutylarnmonium hydrogen sulfate (40mg). After stirring at ambient temperature for 30 
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minutes the mixture was treated with (R)-(+)-2, 2-dimethyl-l, 3-dioxoIane-4-yImethyl- 
paratoluenesulfonate (0.96g) then heated at 120°C overnight. The reaction mixture was concentrated 
in vacuo and the residue partitioned twice between dichloromethane (100 mL) and water (50 mL) and 
the aqueous layers were extracted with dichloromethane (100 mL). The combined organic phases were 
5 washed twice with brine ( 1 50 mL), then dried over magnesium sulfate and then evaporated. The 

residue was subjected to flash chromatography on silica eluting with a mixture of dichloromethane and 

methanol ( 1 99: 1 , v/v) to give the title compound ( 1 .04g) as a yellow oil, MS: 532(MH + ). 1 H NMR 
[(CD 3 ) 2 SO]: 8 1.30 (3H, s); 1.37 (3H, s); 2.29 (3H, s); 3.76 (1H, dd, J=8.3 and 6.5 Hz); 3.90 (3H, s); 

3.94-3.98 (2H, m); 4.10 (1H, dd, J-8.20 and 6.5 Hz); 4.41 (1H, m); 6.74 (1H, s); 6.91 (1H, dd, J=8.8 
10 and 2.3 Hz); 6.98 (1H, d, J=2.4 Hz); 7.25 (2H, d, J=7.9 Hz); 7.29 (1H, dd, J=7.8 and 4.9 Hz); 7.44 (1H, 
d, J=8.8 Hz); 7.56 (1H, d, J=8.3 Hz); 7.63 (1H, s); 7.81 (2H, d, J=8.0 Hz); 7.92 (1H, dd, JK7.7 and 1.6 
Hz); 8.33. (1H, dd, J=4.9 and 1.7 Hz). 

(b) By proceeding in a manner similar to Reference Example 23(a) above but using (S)-(-)-2, 2- 
15 dimethyl- 1 , 3-dioxolane-4-ylmetiiyl-paratoIuenesulfonate there was prepared 2-f5-({R)-(-y2.2- 
dimethyl-fl J]dioxoIan^-ylmethoxvV 1 -methyl- 1^ 

blpvridine as a yellow oil, MS: 532(MH + ). *H NMR [(CD 3 ) 2 SO]: 8 1 .33 (3H, s); 1 .37 (3H, s); 2.29 

(3H, s); 3.77 (1H, dd, J=8.3 and 6.5 Hz); 3.88 (3H, s); 3.97-3.99 (2H, m); 4.1 1 (1H, dd, J=8.3 and 6.6 
Hz); 4.41 (1H, m); 6.74 (1H, s); 6.94 (1H, dd, J-8.8 and 2.3 Hz); 6.97 (1H, d, J=2.3 Hz); 7.25 (2H, d, 
20 J=8.1 Hz); 7.29 (IH, dd, J=7.8 and 4.9 Hz); 7.44 (1H. d. J=8.8 Hz); 7.57 (2H, d, J=8.4 Hz); 7.63 (1H, 
s); 7.95 (1H, dd, J=7.81 and 1.7 Hz); 8.33 (1H, dd, J=4.88 and 1.7 Hz). 

(c ) By proceeding in a manner similar to Reference Example 23(a) above but using 2-(5-hydroxy- 
6-methoxy-l -methyl- lH-indol-3-yl)^ [Reference 
25 ' Example 28(a)], there was prepared 2-r5-f(SI-r+V2,2-dimethvl-ri31dioxolan-4-vlmethoxvV6- 

methoxv- 1 -methyl- 1 H-indol-3-vll- 1 -(toluene-4-sulfonv 0- 1 H-pvrrolof23-b1pvridine as a cream solid. 

MS: 548(MH+). HPLC (METHOD A): R T = 1 1.60 minutes. 

(d) By proceeding in a manner similar to Reference Example 23(a) above but using 3-[l-(toluene- 
30 4-sulfony!)-lH-pyrrolo[2,3-b]pyridin-2-yl]-lH-indol-5-ol [Reference Example 14(b)] and ethyl 1- 

bromocyclobutane carboxylate, there was prepared Hl-Ccvclobutanecarboxvlic acid ethvl esterV3-["l- 
(toluene-4-sulfonvn-lH-pvrrolor2 > 3-b]pvridin-2-vl1-lH-indol-5-vloxvl-cvclobutanecarboxvlicacid 
ethvl ester as a cream solid. MS: 657(MH + ). ! H NMR [(CD3) 2 SO]: 8 8.35 (1H, dd, J =4.8 and 1 .6 
Hz); 7.9 (2H, m); 7.48 (3H, m); 7.28 (1H, dd, J=7.7 and 4.8 Hz); 7.24 (2H, d, J=8.4 Hz); 6.71 (1H, dd, 
35 J=8.9 and 2.4 Hz); 6.68 (1H, s); 6.64 (1H, d, J=2.4 Hz); 5.12 (1H, dd, J=8.8 and 8.8 Hz); 4.13-4.03 
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(4H, m); 3.66 (1H, dd, J=9.4 and 9.4 Hz); 2.64-1 .82 (13H, m); 1.15 (3H, t, J=7.1 Hz); 0.94 (3H, t, 
J=7.\ Hz). 

(e) 1-11 -methvl-3-r 1 -ftoluene- 4-sulfonvlV 1 H-pvrrolor2.3-b1pyridin-2-vn- 1 H-indol-5-vlnxy} - 
5 propan-2-one 

By proceeding in a manner similar to Reference Example 23 (a) above but using l-methyl-3-[l- 
(toluene-4-sulfonyl)-lH-pyrrolo[2,3-b]pyridin-2-yl]-lH-indol-5-ol [Reference Example 14(a)] and 
chloroacetone, there was prepared l-n-methvl-3-n-(toluene-4-sulfonvlV1 H-pvrrolo[2.3-b1pvridin-2- 
vll- 1 H-indol-5-vloxv)-propan-2-one as a pale yellow foam. *HNMR [(CD3)2SO]: 8 8.35 (1H, dd); 

10 7.93 (1H, dd); 7.62 (1H, s); 7.55 (2H, d); 7.48 (1H, d); 7.28 (3H, m); 6.92 (2H, m); 6.72 (1H, s); 4.70 
(2H, s); 3.90 (3H, s); 2.28 (3H, s); 2.15 (3H, s). 

REFERENCE EXAMPLE 24 

(a) fR)-3-n-Metfavl-3-ri-(tol uene-4-sulfonvn-lH-pvrrolor2.3-b1pvridin-2-vll-lH-indol-5-vloxv>- 
15 propane- 1.2-diol 

A solution of 2-[5-{{R} -(->2,2-dimethyl-[l ,3]dioxolan-4-ylmethoxy)- l-methyl-l H-indol-3-yl]- 1 - 
(toIuene-4-sulfonyl)-lH-pyrrolo[2,3-b]pyridine [1.04g, Reference Example 23(b)] in methanol (20 mL) 
was treated with hydrochloric acid (20 mL, 1M) then heated under reflux for 3 hours. The reaction 
mixture was concentrated in vacuo and the residue subjected to flash chromatography on silica eluting 
20 with a mixture of ethyl acetate and pentane (2: 1 , v/v) to give the title compound (380mg) as a clear oil. 
TLC: Rp = 0.2 (pentane/ethyl acetate : 1/2). MS: 492(MH + ). 

(b) By proceeding in a manner similar to Example 24(a) but using 2-[5-({S}-(+)-2,2-dimethyl- 

[1 ,3]dioxolan-4-ylmethoxy)- 1 -methyl- 1 H-indol-3-yl]-l -(toluene-4-sulfonyl)- 1 H-pyrrolo[2,3-b]pyridine 
25 [Reference Example 23(a)] there was prepared (SV3-f l-methvl-3-ri-("toluene-4-sulfonvlVlH- 
pvrrolor2J-blpvridin-2-vn-l H-indol-5-vloxvi-propane-l ,2-diol as a clear oil. 

MS: 492(MH+). lH NMR [(CD 3 ) 2 SO]: 5 8.33 (1H, dd, 4.9, M.7 Hz); 7.92 (1H, dd, J=7.8 and 1.7 

Hz); 7.62 (1H, s); 7.56 (2H, d, J=8.8 Hz); 7.45 (1H, d, J=8.8 Hz); 7.29 (1H, dd, J=7.8 and 4.8 Hz); 7.25 
(2H, d, J=8.1 Hz); 6.96 (1H, d, J=2.3 Hz); 6.92 (1H, dd, J=8.8 and 2.3 Hz); 6.75 (1H, s); 
30 4.93 (1H, s); 4.66 (1H, s); 5.13 (1H, d, J=5.13 Hz); 3.88 (3H, s); 3.80 (2H, d, J=5.9 Hz); 3.46 (2H, s); 
2.23 (3H, s). 

(c ) By proceeding in a manner similar to Example 24(a) above but using 2-[5-({SH+)-2,2- 
dimethyK 1 ,3]dioxolan-4-ylmethoxy)-6-methoxy- 1 -methyl- 1 H-indoI-3-yl]- 1 -(toluene-4-sulfonyl)- 1 H- 
35 pyrrolo[2,3-b]pyridine [Reference Example 23(c )] there was prepared (SV3- ( 6-methoxv- 1 -methyls - 
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ri-ftoluene-4-sulfonYiyiH-p^ as a cream 

solid. MS: 522(MH + ). HPLC (METHOD A): R T = 8.15 minutes. 

REFERENCE EXAMPLE 25 

5 2-[5-(2-Methoxv-l-methvl-etto^ 
b ]pvridine 

A solution of triphenylphosphine (470mg) and diisopropyldiazodicarboxylate (350pJ) in dry toluene 
(15 mL) was treated with l-methyl-3-[l-(toluene-4-sulfonyl)-lH-pyrrolo[2,3-b]pyridin-2-yl]-lH-indol- 
5-oI [150mg, Reference Example 14(a)] followed by l-methoxy-2-propanol (150|il). The resulting 
10 mixture was heated under reflux for 5 hours then cooled and then evaporated. The residue was 

subjected to flash chromatography on silica eluting with a mixture of ethyl acetate and pentane (1:1, 
v/v) to give the title compound (50mg) as a clear oil. TLC: Rp « 0.65 (pentane/ethyl acetate : 1/1). 

MS: 480(MH + ). 

REFERENCE EXAMPLE 26 
N-Hvdroxv- 1 -methv 1-3-1 1 -(toluene-4-sulfonylV 1 H-pvrrolof 2.3-bl pvridin-2-vlV 1 H-indole-5- 
carboxamidine 

A solution of l-methyl-3-[l<toIuene-4-sulfonyl)-lH-pyirolo[2 3 3-b]pyridin-2-yl]-lH-indole-5- 
carbonitrile [2.1 lg, Reference Example 13(c)] in ethanol (150 mL) at ambient temperature was treated 
with hydroxylamine hydrochloride (1 .72g) and potassium carbonate (3.43g). The reaction mixture was 
heated at reflux under nitrogen for 15 hours then filtered. The filtrate was evaporated to give the title 

compound (2.8g) as a dark green solid. MS: 460(MH + ). HPLC (METHOD A): Rj = 6. 1 9 minutes. 

REFERENCE EXAMPLE 27 
25 241-Methvl-5-f5-methvl-^ 
b)pvridine 

To a suspension of N-hydroxy-1 -methyl-3-[l-(toluene-4-sulfonyl)-lH-pyrrolo[2,3-b]pyridin-2-yl]-l H- 
indole-5-carboxamidine [0.7g, Reference Example 26] in toluene (30 mL) at ambient temperature 
under nitrogen was added acetic anhydride (0.467g). The reaction mixture was heated at reflux for 4.5 
30 hours then filtered. The filtrate was evaporated to give the title compound (0.32g) as a dark red oil 
which was used immediately without further purification. 



REFERENCE EXAMPLE 28 
2-( 5-Hvdroxv-6-methoxv- 1 -methyl- 1 H-indol-3-vl VI -( toluene-4-sulfonvlV 1 H-pvrrolo|Z3-b1pvridine 
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A solution of2<5-benzy!oxy-6-methoxy-l-m^ 

pyrrolo[2,3-b]pyridine [6.26g, Reference Example 13(e)] in acetonitrile (500 mL) was treated with 
sodium iodide (4.38g) followed by trimethylsilyi chloride (3.17 mL). The mixture stirred at 40°C for 3 
hours then treated with further portions of sodium iodide (4.38g) and trimethylsilyi chloride (3.17 mL). 

5 After stirring at 40°C for a further 12 hours the reaction mixture was evaporated. The residue was 

i 

treated with water (200 mL) and the mixture was extracted three times with ethyl acetate (200 mL). 
The combined extracts were dried over magnesium sulfate then evaporated. The residual brown foam 
was triturated with ethyl acetate and diisopropyl ether to give the title compound (3.04g) as a light 
brown solid, m.p. 21l-214°C. HPLC (METHOD A): R T = 9.30 minutes. 

10 

REFERENCE EXAMPLE 29 
l-(6-Methoxv-l-methvlO-n-(toluene^ 
cvclobutanecarboxvlic acid ethyl ester 

Sodium hydride (43mg, 60% dispersion in mineral oil) was added to a stirred solution of 2-(5-hydroxy- 
15 6-methoxy-l -methyl- lH-indol-3-ylH^ [400mg, 

Reference Example 28(a)] in dry dimethylformamide (20 mL) under a nitrogen atmosphere at ambient 
temperature. The mixture was allowed to stir for 1 hour then treated with ethyl-1- 
bromocyclobutanecarboxylate (216|U.l) and stirring was continued overnight. Additional portions of 
sodium hydride (43 mg, 60% dispersion in mineral oil) and ethyl 1-bromocyclobutanecarboxylate 
20 (2 1 6\i\) were then added, then the mixture was heated at 50°C for 5 hours. The cooled reaction 

mixture was evaporated and the residue was partitioned between ethyl acetate and water. The organic 
phase was washed with water, then with brine, then dried over magnesium sulfate and then evaporated. 
The yellow residue was subjected to flash chromatography on silica eluting with a mixture of ethyl 

acetate and pentane (2:3, v/v) to give the title compound (266mg) as a yellow oil. MS: 576(MH + ). 
25 HPLC (METHOD A): R T - 1 1 .07 minutes. 



REFERENCE EXAMPLE 30 
ri-MethvU3-(lH-pvrrolor2,3-blpvridin-2-vn-lH-indol-S-vn-carbamic acid, tert-butvl ester 
A solution of {l-methyl-3-[l-(toluene4-sulfony 
30 carbamic acid, terf-butyl ester [0.3g, Reference Example 13(f)] in methanol (15 mL) was treated with 
potassium hydroxide solution (5N, 2 mL) then heated at reflux for 4 hours. The reaction mixture was 
evaporated and the residue triturated with water to give the title compound (0.2g) as a tan solid. MS: 

263(MH + ). TLC: Rp = 0.3 (ethyl acetate). 
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REFERENCE EXAMPLE 3 1 
lH-Indole-6-carboxvlic acid methyl ester 

A solution of lH-indole-6-carboxylic acid (lOg) in methanol (300 mL) was treated with concentrated 
sulfuric acid (0.5 mL) then heated on a steam bath for 10 hours. The solvent was removed under 
5 reduced pressure and the residue partitioned between saturated sodium bicarbonate solution (150 mL) 
and dichloromethane (150 mL). The aqueous layer was further extracted twice with dichloromethane 
(150 mL). The combined organics were dried over sodium sulfate then evaporated. The residue was 
subjected to flash chromatography on silica eluting with a mixture of ethyl acetate and pentane (7:3, 

v/v) to give the title compound (7.4g) as a white solid, m.p. 79-8 1 °C. MS: 1 76(MH + ). 

10 

REFERENCE EXAMPLE 32 
Dimethvl-(6-phenvl-5H-pvrrolo[2J-b1pvrazin-7-vlmethvlVamine 

A solution of dimethylamine in tetrahydrofuran (0.5 mL, 2.0M) at 0°C was treated with glacial acetic 
acid (15^1) then with formaldehyde (75|il, 40% solution). After stirring at 0°C for 10 minutes this 

■ 

15 mixture was treated with 6-phenyI-5H-pyrrolo[2,3-b]pyrazine [0.195g, Example 2(c)] and then with 
tetrahydrofuran (3 mL) to ensure complete dissolution. The reaction mixture was allowed to warm to 
ambient temperature, then stirred overnight, then diluted with ethyl acetate (5 mL) and then extracted 
three times with hydrochloric acid (5 mL, IN). The combined acid extracts were adjusted to pH 6-7 by 
addition of potassium hydroxide solution (5N). The resulting pale yellow solid was filtered, then 

20 washed with water and then dried to give the title compound (0.16g) as a pale yellow solid, m.p. 191- 
192°C. 

REFERENCE EXAMPLE 33 
Trimethvl^6-phenvl-5H-pvrrolor2,3-b1pvrazin-7-vlmethvn-ammonium iodide 
25 A solution of dimethyK6-phenyI-5H-pyrrolo[2,3-b]pyrazin-7-ylmethyl)-amine [5. 1 g, Reference 

Example 32] in ethyl acetate (100 mL) at 0°C was treated with a solution of iodomethane (40 mL) in 
ethanol (150 mL). The resulting mixture was stirred at 0°C for 2 hours. The precipitated solid was 
filtered then washed with ethyl acetate (10 mL) and then with diethyl ether (20 mL) to give the title 
compound as a yellow solid (4.5g), m.p. 224-225°C. 

30 

REFERENCE EXAMPLE 34 
f6-Phenvl-5H-Dvrrolor2J-b]pvrazin-7-vlVacetonitrile 

A solution of potassium cyanide (0.84g) in water (20 mL) was added rapidly to a stirred solution of 
trimethyl-(6-phenyl-5H-pyrrolo[2 5 3-b]pyrazin-7-ylmethyl)-ammonium iodide [Llg, Reference 
35 Example 33] in dimethylformamide (20 mL) and the mixture heated at 75°C for 6 hours. The cooled 
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solution was diluted with water (100 mL) and the precipitated solid filtered to give the title compound 
as a yellow solid, m.p. 247-248°C. 

REFERENCE EXAMPLE 35 
5 (6-PHenvl-5H-pvrrolo[2.3-b1pvrazin-7-vlVacetic acid 

A solution of (6-phenyl-5H-pyrrolo[2,3-b]pyra2in-7-yl)-acetonitrile [70mg, Reference Example 34] in 
potassium hydroxide (10M, 5 mL) was heated at 100°C for 1.5 hours. The reaction mixture was 
allowed to cooled, then diluted with water (25 mL) and then acidified to pH 1 by addition of 
concentrated hydrochloric acid. The resulting pale yellow solid was filtered, then washed with water 
10 and then dried to give the title compound (40mg) as a yellow solid, m.p. 276-277°C. 

REFERENCE EXAMPLE 36 

l-Methvl-3-ri-(toluene-4-sulfonyiy^ 

To a solution of l-methyI-3-[l-(toluene-4-sulfonyl)-l^ 

m 

15 carbonitrile [500mg, Reference Example 13(c)] in tetrahydrofuran (20 mL) at 0°C was added 

diisobutylaluminium hydride (12 mL, 1M in tetrahydrofuran) under an atmosphere of nitrogen. The 
resultant solution was then allowed to warm to ambient temperature and stirred at this temperature for 
2 hours. The reaction mixture was then poured into a solution of cold IN aqueous hydrochloric acid 
(20 mL). After 1 hour, the mixture was made alkaline with saturated aqueous sodium hydroxide and 

20 extracted with ethyl acetate (40 mL). The organic layer was separated and the aqueous further 

extracted with ethyl acetate (2x20 mL). The organic extracts were combined, dried over magnesium 
sulfate and concentrated in vacuo to give the title compound (221mg) as a white solid, m.p. 188-1 89°C. 

MS:430(MH + ). 

25 REFERENCE EXAMPLE 37 

3-.ll-Methyl-3-rHtoluene-4-sulfon^ ethvl 
ester 

Triethylphosphonoacetate (60 mL) was added at 0°C to a suspension of sodium hydride (22.4mg, 60% 
dispersion in mineral oil) in dimethoxyethane (3 mL). The resultant suspension was stirred at ambient 
30 temperature for 1 hour. l-Methyl-3-[l-(toluene^-sulfonyl)-lH-pyrrolo[2,3--b]pyridin-2-yl]-lH-indole- 
5-carbaIdehyde [120 nig, Reference Example 36] in dimethoxyethane (2 mL) was added and stirring 
was continued for 3 hours. The reaction mixture was then poured into water and extracted twice with 
ethyl acetate (30 mL). The combined organics were then washed with brine before drying over 
magnesium sulfate and then concentrated in vacuo to give the title compound ( 126mg) as a yellow 

35 solid, m.p. 159-162°C. MS: 500(MH+). 
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REFERENCE EXAMPLE 38 

(a) 3-n-Methvl-3-ri-(toluen^^ 
propionic acid ethyl ester 

Palladium (I5.7mg, 10% on activated carbon) was added to a suspension of 3-{l-methyl-3-[l-(toluene- 
5 4-suIfonyl)-lH-pyrrolo[23-b]pyridin-2-yl]-lH-indol-5-yl}-acrylic acid ethyl ester [lOOmg, Reference 
Example 37] in industrial methylated spirit (25 mL). The resultant suspension was then stirred under an 
atmosphere of hydrogen for 16 hours. The reaction mixture was then filtered through a pad of celite 

■ 

and the Filtrate evaporated in vacuo. The resultant solid was triturated with water, filtered and dried to 

give the title compound (92mg) as a white solid, m.p. 280-282°C. MS: 502(MH+); 
10 (b) By proceeding in a manner similar to Example 38 (a) above but using ethyl 

3-[2-dimethylamino-5-(5H-pyrrolo[2,3-b]pyrazin~6-yl)phenyl]prop-2-enonate (Reference Example 47), 

• a 

there was prepared ethyl 3-[2-dimethvlamino-5-(5H-pvrrolof2J-b]pvrazin"6"Vnphenvl]propionate as 
an orange gum which was used directly in the next reaction. "H NMR [(CD3) 2 SO]; 5 8.33 ( 1 H, s); 8. 1 7 
(1H, s); 7.94 (1H, s); 7.82 (1H, d, J=8.4 Hz); 7.20 (1H, d, J=8.4 Hz); 7.03 (1H, s); 4.07 (2H, q, J=7.6 
15 Hz); 3.38 (2H, t, J=7.1 Hz); 3.00 (2H, t, J=7.1 Hz); 2.70 (6H, s); 1.19 (3H, t, J=7.1 Hz). 

REFERENCE EXAMPLE 39 
^Methoxv^-fS-methoxv-lH-indol^-ylV-l-ftoluene^-sulfonvlVlH-pvrrolo^J-blpvridine 
By proceeding in a similar manner to Example 1 8 but using 2-(l-N-/er/-butyloxycarbonyl-5-methoxy- 
20 lH-indol-3-ylH-methoxy-Hto!uene-4-^ (Reference Example 40) 

there was prepared the title compound as a tan solid. HPLC (METHOD A): R T = 8.49 minutes. MS: 
448(MH + ). 

REFERENCE EXAMPLE 40 
25 2-f 1 -fe/-/-Butyloxvcarbonvl-5-methoxv- 1 H-indoI-3-vl)-4-methoxv- l-C toluene-4-sulfonyl V 1 H- 
pvrrolor2,3-b1pvridine 

A stirred solution of diisopropylamine (0.21 mL) in tetrahydrofuran (5 mL), at-70°C and under 
nitrogen, was treated with a solution of n-buty I lithium in hexanes (0.6 mL, 2.5M) over 5 minutes, 
whilst maintaining the temperature below -65°C. After stirring for 1 hour the mixture was added, at- 
30 30°C, to a solution of 4-methoxy- 1 -( 1 -toluene-4-sulfonyI)- 1 H-pyrrolo[2,3-b]pyridine (Reference 
Example 41, 280mg) in tetrahydrofiiran (10 mL), whilst maintaining the temperature below -25°C. 

• • ■ ■ 

After allowing to warm to -15°C over 1 hour a solution of zinc chloride in tetrahydrofuran (2.8 mL, 

■ 

0.5M) was added, maintaining the temperature below -10°C. After 30 minutes the reaction mixture 
was treated with tetrakis(triphenyIphosphine)palladium [0] (54mg) and 3-bromo-5-methoxy-indole-l- 
35 carboxylic acid ter/-butyl ester (Reference Example 1 1(a), 152rng) and stirred at 60°C for 16 hours, 
then treated with water (30 mL). The mixture was extracted with ethyl acetate (3 x 25 mL). The 
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combined organics were washed with brine (2x15 mL), dried over magnesium sulfate and then 
evaporated. The residue was subjected to flash chromatography on silica eluting with a mixture of 
ethyl acetate and pentane (1:1, v/v) to give the title compound (45mg) as a white foam. TLC R F = 0.34 
(ethyl acetate/pentane : 1/1). HPLC (METHOD A): R T = 9.72 minutes. 

5 

REFERENCE EXAMPLE 41 
4-Methoxv-l-(l"toluene-4-sulfonvlVlH-pyrrolor2,3-b]pvridine 

Method A: A mixture of 4-nitro-l-(l-toluene-4-sulfonyl)-lH-pyrrolo[2,3-b]pyridine [Reference 
Example 9(b), 0.77g] and dry dimethylformamide (25 mL) was treated with sodium methoxide (0.1 7g) 
10 and stirred at 50°C for 1 6 hours. A further portion of sodium methoxide (0.085g) was then added and 
stirring continued for 8 hours, then the dimethylformamide was removed in vacuo. The residue was 

« 

dissolved in ethyl acetate ( 1 00 mL). and washed with a water/brine mixture (1/1 , 60 mL). The organics 
were dried over magnesium sulfate and then evaporated. The residue was subjected to flash 
chromatography on silica eluting with ethyl acetate to give the title compound as a cream solid. HPLC: 

15 R T = 9.73 minutes. *H NMR [(CD 3 ) 2 SO]: 5 8.22 (1H, d, J=8.2 Hz); 7.96 (2H, d, J=9.4 Hz); 7.71 (1H, 

d, J=3.5 Hz); 7.39 (2H, d, J=9.4 Hz); 6.89 (1H, d, J=8.2 Hz); 6.72 (1H, d, J=3.5 Hz); 3.93 (3H, s); 2.30 
(3H, s). 

Method B: To 4-chloro-lH-pyrroIo[2,3-b]pyridine [2.3g, Reference Example 64] in a stainless steel 
20 pressure vessel was added sodium hydroxide (2g), and methanol (40 mL). The pressure vessel was 

sealed and heated at 170°C for 4 hours. After cooling, water (100 mL) was added and the mixture was 
neutralised by addition of excess solid carbon dioxide pellets (30g). After concentration to a slurry and 
filtration, the residue was washed twice with water (5 mL) to afford 4-methoxy-lH-pyrrolo[2,3- 
bjpyridine as a solid. To a mixture of 4-methoxy-lH-pyrrolo[2,3-b]pyridine (5.85g) in toluene (150 
25 mL) and water (150 mL) was added potassium hydroxide pellets (2.5g), 4-methylbenzene sulfonyl 
chloride (7.53g) and tetra-n-butyl ammonium hydrogen sulfate (0.02g). This mixture was stirred at 
room temperature for 20 hours then extracted four times with ethyl acetate (100 mL). The combined 
organic extracts were concentrated and then subjected to flash column chromatography on silica 
eluting with a mixture of ethyl acetate and heptane (35:65, v/v) to afford the title compound as a white 
30 solid. 

REFERENCE EXAMPLE 42 

4-Phenvl-lH-pvrrolof2.3-b1pyridine 

A suspension of l«(2,6-dimethyl-l,4-dihydropyridin-4-one)-lH-pyrrolo[2,3-b]pyridinium 
35 tetrafluoroborate (Reference Example 43, 1 .0g) in tetrahydrofuran (100 mL) was treated with a 

solution of phenylmagnesium bromide in tetrahydrofuran (9.6 mL, 1M) and stirred at room temperature 
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for 72 hours before adding water ((100 mL) and the tetrahydroftiran removed in vacuo. The residue 
was extracted with chloroform (3 x 100 mL), and the combined organics dried over sodium sulfate and 
evaporated. The residue was subjected to flash chromatography on silica eluting with a mixture of 
dichloromethane and methanol (99: 1 v/v) to give the title compound (83 mg) as a white solid. MS: 
5 195(MFf). ] H NMR [(CD 3 ) 2 SOJ: 5 8.27 ( IH, d, J=4.1 Hz); 7.78 (2H, d, J=8.2 Hz); 7.57 (3H, m); 7.48 
(IH, t, J=8.2 Hz); 7.19 (IH, d, J=3.5 Hz); 6.60 (IH, s). 

* 

REFERENCE EXAMPLE 43 
l-f2.6-Dimethvl-L4"dihvdropvridin-4-oneVlH-pvrrolor2,3-b]pvridinium tetrafluoroborate 

10 A mixture of ethyl 0-2,4,6-trimethylsulfonylacetohydroxamate (28.5g) in perchloric acid (160 mL, 
70%) was stirred at room temperature for 2 hours, then dichloromethane (30 mL) was added. The 
mixture was poured onto ice/water (1 litre) and rapidly extracted three times with dichloromethane 
(100 mL). The combined organics were washed twice with brine (100 mL) and dried over sodium 
sulfate. The organics were then added slowly to a solution of 1 H-pyrrolo[2,3-b]pyridine (1 1 .8g) in 

15 dichloromethane (100 mL). Filtration gave l-amino-lH-pyrrolo[2,3-b]pyridinium 2,4,6- 
trimethylphenylsulfonate, which was used directly in the next step. 

A mixture of 1 -amino- lH-pyrrolo[2,3-b]pyridinium 2,4,6-trimethylphenylsulfonate (16.6g) and 3- 
acetyl-6-methyl-2H-pyran-2,4(3H)-dione (8.8g) in concentrated hydrochloric acid (40 mL) was stirred 
at reflux for 4 hours, then cooled and concentrated in vacuo. The residue was dissolved in ethanol (30 
20 mL) and diluted with a solution of tetrafluoroboric acid in diethyl ether (54% v/v, 30 mL) and stirred 
for 1 hour at room temperature. Filtration gave the title compound (15.0g) as a white solid, m.p. 247- 
248°C. l H NMR [(CD 3 ) 2 SO]: 5 9.24 (IH, d, J=7.5 Hz); 9.13 (IH, d, J=7.5 Hz); 8.08 (1H, d, J=4.2 Hz); 
7.93 (IH, t, J=7.5 Hz); 7.22 (IH, d, J=4.2 Hz); 6.83 (2H, s); 1.96 (6H, s). 

25 REFERENCE EXAMPLE 44 

(a) Dimethyl 3-r6"f4-/e^butYlphenvl-5H-pyrrolof2J-b]pyrazin-7-vn-propionicLl-diacid LI- 
dicarboxvlate 

To a solution of dimethyl malonate (1.3g) dissolved in N-methylpyrroIidinone (30 mL) at 0°C under 
nitrogen was added sodium hydride (0.39g) . After 10 minutes, a solution of [6-(4-ter/-butylphenyl-5H- 

30 pyrrolo[2,3-b]pyrazin-7-yl]methyltrimethylammonium iodide [L12g, Reference Example 45(a)] was 
added and the reaction mixture was warmed to room temperature and allowed to stir for 3 hours. The 
reaction mixture was poured into water (200 mL) and extracted three times with ethyl acetate (100 
mL). The combined organic fractions were dried over magnesium sulfate and then evaporated. The 
residue was subjected to flash column chromatography on silica eluting with a mixture of ethyl acetate 

35 and pentane (1:1, v/v) to give the title compound (0.5g) as a white solid. ! H NMR(CDC1 3 ): 5 9.48 
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(1H, s); 8.42 (1H, s); 8.1 6 (] H, s); 7.64 (2H, d, J=9.0 Hz); 7.58 (2H, d, J=9.0 Hz); 4.45 (1H, t, J=8.2 

■ 

Hz); 3.63 (2H, d, J=8.2 Hz); 3.58 (6H, s); 1.40 (9H, s). 

(b) By proceeding in a manner similar to Reference Example 44(a) above but using [6-(4-(l - 

5 methyl)ethoxy)phenyl-5H-pyrroIo[2,3-b]pyrazin^ ammonium iodide [Reference 

Example 45(b)], there was prepared dimethyl 3-\6-( 4-( 1 -methvnethoxvphenvlV5H-pyiTolo[2 3- 
b lpvrazin-7-vlVpropionic Ll-diacid U-dicarboxvlate as a beige solid. MS: 398(MH + ). ! H 
NMR[CDCI 3 ]: 8 10.1(broad s, 1H); 8.41(d, 1H, J=23 Hz); 8.16(d, 1H, J=2.3 Hz); 7.62(d, 2H, J=8.21 

* 

Hz); 7.03(d, 2H, J=8.20 Hz); 4.64(m, 1H); 4.45(t, 1H); 3.78(d, 1H); 3.60(s, 6H); 1.41(d 5 6H, J=4.41 
10 Hz). 

(c) By proceeding in a manner similar to Reference Example 44(a) above but using [6-(4- 
fluorophenyl)-5H-pyrrolo[2,3-b]pyrazin-7-yl]methyltrimethylammonium iodide [Reference Example 
45 (c)], there was prepared dimethyl 3-[6-(4-fluorophenvlV5H-pvrrolor2>3"b1pvrazin"7-vn-propionic 

15 U-diacid U-dicarboxvlate as an off-white solid. NMR DMSO 12.2 (s, 1H), 8.4 (d, 1H), 8.2 (d, 1H), 
7.8 (d, 2H), 7.4 (d, 2H) 3 4.4 (t, 1H) 3.7 (s, 6H), 3.6 (d, 2H). MS: 357(MH*). 

■ 

(d) By proceeding in a manner similar to Reference 44(a) above but using [6-(4-methoxyphenyl)- 
5H-pyrrolo[2,3-b]pyrazin-7-yl]methyltrimethylammonium iodide [Reference Example 45 (d)], there 

20 was prepared dimethyl 3-[6-(4-methoxvphenyn-5H-pvrrolor2.3rb1pvrazin-7-vn-propionic 1 , 1 -diacid 
U-dicarboxvlate as an off-white solid. MS: 369(MH*). 

9 

REFERENCE EXAMPLE 45 

(a) r6-(4-/gr/-Butvlphenyl-5H-pvrrolor2,3>b1pvrazin-7-yl1methvltrimethvlammonium iodide 
25 To a solution of [6-(4-fer/-butylphenyI-5H-pyrrolo[2,3-b]pyrazin-7-yl]methyldimethylamine [0.8g. 

Reference Example 46(a)] in tetrahydrofiiran (50 mL) under nitrogen at 40°C was added methyl iodide 
(4.5 mL). The reaction mixture was stirred for 4 hours and the solvent was evaporated. The residue was 
chased with toluene (30 mL) and dried under vacuum to afford the title compound as a yellow solid 
which was used immediately without further purification in the next reaction. 

30 

(b) By proceeding in a manner similar to Reference Example 45(a) above but using 6-(4-( 1 - 
methyl)ethoxy)phenyl-5H-pyrrolo[2,3-b]pyrazin-7-yl]methyldimethylamine [Reference Example 
46(b)], there was prepared f 6-(4-( I -meth v Hethoxvl phenv 1-5 H-p vrro lo \2 3 -bl pyrazin-7- 
ynmethvltrimethvlammonium iodide as a beige solid, which was used immediately without further 

35 purification. 
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(c) By proceeding in a manner similar to Reference Example 45 (a) above but using [6-(4- 
fluorophenyl-5H-pyrroIo[2,3-b]pyrazin-7-yl]methyldimethylamine [Reference Example 46 (c)], there 
was prepared 6-(4-fluorophenvlV5H-pyrrolof23-b1pv^ iodide as a 

yellow solid. 'HNMR [(CD 3 ) 2 SO]: 5 13.0 (s, 1H), 8.5 (d, 1H), 8.4 (d, 1H), 7.7 (d, 2H), 7.6 (d, 2H), 
5 3.1 (d, 2H), 2.9 (s, 9H). MS: 285 (MH+). 



(d) By proceeding in a manner similar to Reference Example 45 (a) above but using [6-(4- 
methoxyphenyl-5H-pyrrolo[2,3-b]pyrazin-7-yl]methyldimethyIamine [Reference Example 46 (d)], 
there was prepared 6-f4-niethoxvphenvlV5H-pvrrolof2J-b]pvra2i'n-7-vnmethvltrimethvlammonium 

10 iodide as an off-white solid. MS: 297(MH+). 

REFERENCE EXAMPLE 46 

(a) [6-(4-/gr/-Butvlphenvl-5H-pvrrolo[2J"blpvrazin-7-vl]methyldimethvlamine 

To a solution of dimethylamine (15 mL of a 2M solution in tetrahydrofuran) and acetic acid (0.45 mL) 
15 at 0°C was added formaldehyde (2.25 mL of a 40% aqueous solution). The reaction mixture was stirred 
for 10 minutes. A solution of 6-(4-tert-butylphenyl)-5H-pyrrolo[2j3-b]pyrazine [6.9g 5 Example l(w)] in 
tetrahydrofuran (400 mL) was added and the reaction mixture allowed to stir at room temperature 
overnight. The reaction mixture was washed with IN sodium hydroxide solution, brine, dried over 
magnesium sulfate and evaporated in vacuo. The residue was subjected to flash column 
20 chromatography on silica eluting with a mixture of tetrahydrofuran and methanol (1:1, v/v) to give the 

title compound (0.8g) as a yellow solid. MS: 309(MH + ). HPLC (Method A): Rj = 1.93 minutes. 

■ 

(b) By proceeding in a manner similar to Reference Example 46(a) above but using 6-[4-(l- 
methyl)ethoxyphenyl]-5H-pyrrolo[2,3-b]pyrazine [Example l(aa)], there was prepared 6-(4-(l- 

25 methvDethoxv)phenvl-5H-pvrrolor2,3-b1pvrazin-7-vl]methvl-dimethvlamine as a beige solid. 



(c) By proceeding in a manner similar to Reference Example 46 (a) above but using 
6-(4-fluorophenyl)-5H-pyrrolo[2,3-b]pyrazine [Example 1 (ae)], there was prepared 

[6-f4-fluorophenvl-5H-pyrrolo[2J-b1pvrazin-7-vnmethvldimethvlamine as an off-white solid. *H 
30 NMR [(CD 3 ) 2 SO]: 5 12.0 (s, 1H), 8.5 (d, 1H), 8.2 (d, 1H), 7.7 (d, 2H), 7.6 (d, 2H), 3.9 (d, 2H), 2.9 (s, 
6H). MS: 270(MH + ). 



(d) By proceeding in a manner similar to Reference Example 46 (a) above but using 
6-(4-methoxyphenyl)-5H-pyrroIo[2,3-b]pyrazine [Example l(af)], there was prepared 
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f6-(4-methoxvphenvl-5H-pvrrolor2.3-b^pvrazin-7-vl]methvldimethvlaiTiine as a off-white solid. MS: 
282(MH + ). 

REFERENCE EXAMPLE 47 
5 Ethvl 3-f2"dimethvlamino-5'f5H~pvrrolor2J-b1pvrazin~6-vl)phenvl]prop-2"enonate 

To a solution of 6-(3-bromo-4-dimethylamino)phenyI-5H-pyrrolo[2,3-b]pyrazine [O.lg, Reference 

* 

Example 48] in dry dimethylformamide (10 mL) in a schlenk tube was added ethyl acrylate (0.25 mL), 
palladium (II) acetate (0.05g), tri-(2-methylphenyl)phosphine (0.07g) and tributylamine (0.8g). The 
tube was sealed and heated at 95°C for 24 hours then allowed to stand at room temperature for a 
10 further 24 hours. The reaction mixture was quenched with water (150 mL) and extracted into ethyl 
acetate (100 mL), washed with brine and dried over magnesium sulfate. After concentration in vacuo 
the resultant orange gum was triturated with toluene to afford the title compound as an orange solid 
(0.04g). TLC: Rp = 0.46 (ethyl acetate). *HNMR [(CD 3 ) 2 SO]: 8 12.40 (1H, s); 8.38 (1H, s); 8.34 (1H, 

■ 

s); 8.02 (1H, d, J=8.6 Hz); 7.89 (1H, d, J=16.5 Hz); 7.22 (1H, d, J=8.6 Hz); 7.19 (1H, s); 6.81 91H, d, 
15 J=16.5 Hz); 4.23 (2H, q, J=7.1 Hz); 2.78 (6H, s); 1.30 (3H, t, J=7.1 Hz). 

REFERENCE EXAMPLE 48 
6-(3-Bromo-4-dimethvlamino)phenvl-5H"pvrrolor23>b1pvrazine 

To a stirred solution of 4-(dimethylamino)benzonitrile (2.19g) in chloroform (15 mL) was added 
20 pyridine (1 .2 mL) and a solution of bromine (0.75 mL) in chloroform (15 mL) dropwise over 45 
minutes. Upon complete addition, the mixture was stirred for a further 30 minutes. The reaction 
mixture was diluted with dichloromethane and washed with water, brine and evaporated to afford a 
yellow oil of 3-bromo-4-dimethylaminobenzonitrile which was dissolved in tetrahydrofuran (25 mL). 
Meanwhile, a stirred solution of diisopropylamine (2.7 mL) in tetrahydrofuran (50 mL), at -15°C and 
25 under nitrogen, was treated with a solution of n-butyllithium in hexanes (7.70 mL, 2.5M) over 30 
minutes, whilst maintaining the temperature below -1 0°C. After stirring for 30 minutes the mixture 
was treated with methylpyrazine (1 ,21g) over 15 minutes, then stirred for 1 hour. The solution of 3- 
bromo-4-(dimethylamino)benzonitrile was added over 1 hour, keeping the temperature below -10°C. 
The reaction mixture was allowed to warm to room temperature over 2 hours, then stood overnight, 
30 then treated with water ( 1 0 mL). The tetrahydrofuran was removed in vacuo and the resultant mixture 
was treated with a mixture of water and ethyl acetate (1 : 1 v/v) and the mixture stirred for 15 minutes. 
The resultant precipitate was collected by filtration and washed thoroughly with water/ethyl acetate 
(1:1 v/v) to afford the title compound as a yellow solid (l.Og). TLC: Rp = 0.41 (ethyl acetate). 



35 REFERENCE EXAMPLE 49 

6-n-/gr/-Butvldimethvlsilvloxv-4~methoxv^phenvl--5H--pvrrolor2J--b1pvrazine 
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A stirred solution of diisopropylamine (3.6 mL) in tetrahydrofuran (133 mL), at -15°C and under 

» 

nitrogen, was treated with a solution of n-butyllithium in hexanes (1 1 .21 mL, 2.5M) over 30 minutes, 
whilst maintaining the temperature below -10°C. After stirring for 30 minutes the mixture was treated 
with methylpyrazine (2.04g) over 15 minutes, then stirred for lhour and then treated with a solution of 
5 3-/er/-butyldimethylsilyloxy-4-methoxybenzonitrile (5.7g, Reference Example 50) in tetrahydrofuran 
(20 mL) over 1 hour, keeping the temperature below -10°C. The reaction mixture was allowed to warm 
to room temperature over 2 hours, then stood overnight, then treated with water (10 mL). The 
tetrahydrofuran was removed in vacuo and the resultant mixture was partitioned between ethyl acetate 
and water. The two layers were separated, and the aqueous layer was extracted with ethyl acetate. The 
10 combined organics were dried over sodium sulfate and evaporated. The residue was subjected to flash 
chromatography on silica eluting with a mixture of dichloromethane and methanol (32:1, v/v) to give 
the title compound ( 1 .62g) as a tan solid, which was used directly in the next step. *H NMR 
[(CD 3 ) 2 SO]: 5 8.12 (1H, s); 7.96 (1H, s); 7.44 (1H, d, J=8.2 Hz); 7.33 (1H, s); 6.93 (1H, d, J=8.2 Hz); 
6.84 (1H, s); 3.63 (3H, s); 0.82 (9H, s); 0.01 (6H, s). 

15 

REFERENCE EXAMPLE 50 
3^gy^"Butvldimethvlsilvloxv-4-methoxvbenzonitrile 

A solution of iso-vanillin (lO.Og) in dimethylformamide (100 mL) was treated with hydroxylamine 
hydrochloride (9.14g) and heated under reflux for 1 hour. The dimethylformamide was removed under 

20 reduced pressure and the residue partitioned between ethyl acetate and water. The aqueous fraction was 
exhaustively extracted with ethyl acetate and the combined organic fractions were dried over sodium 
sulfate and concentrated in vacuo to afford a brown solid, which was dissolved in tetrahydrofuran (200 
mL). After treatment with sodium hydride (2.8g), the reaction mixture was stirred at room temperature 
for 1 hour. A solution of tert-butyldimethylsilyl chloride (10.9g) in tetrahydrofuran (50 mL) was added 

25 and the mixture stirred under nitrogen overnight. The mixture was partitioned between water and 

diethyl ether. The organic extract was dried over sodium sulfate, concentrated in vacuo and subjected 
to flash column chromatography on silica eluting with a mixture of pentane and dichloromethane (1 :3, 
v/v) to give the title compound (1 4.7g) as a colourless oil which was used immediately in the next 
reaction. 'HNMR [(CD 3 ) 2 SO]: 5 7.30 (1H, d, J=8.0 Hz); 7.11 (1H, s); 7.01 (1H, s); 3.70 (3H, s); 0.81 

30 (9H,s);0.01 (6H, s). 

REFERENCE EXAMPLE 51 • 

4-(l-MethvDethoxvbenzonitrile 

A solution of 4-cyanobenzene (lg) in hexamethylenetetramine (10 mL) was stirred at ambient 
35 temperature until dissolution. 25% aqueous sodium hydroxide (2.7 mL) was then added and the 

resulting solution stirred at ambient temperature for 30 minutes. 1-Methylethyl iodide (5.71 g) was 
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added dropwise and the resulting solution stirred at ambient temperature for 5 hours then poured into 
water (30 mL). The mixture was extracted three times with ethyl acetate (30 mL) and the combined 
organic extracts were washed with water, then with brine, then dried over magnesium sulfate and then 
evaporated. The residue was subjected to flash chromatography on silica eluting with a mixture of 

5 ethyl acetate and heptane (1:1, v/v) to give the title compound ( 1 .2g) as a white solid. MS: 1 62(MH + ). 
1H NMR(CD 3 ) 2 SO: 5:7.58(d, 2H, J=8.12 Hz); 6.84(d, 2H, J=8.12 Hz); 4.62(m, 1H); 1.38(d, 6H, 

J=5.4 Hz). 

REFERENCE EXAMPLE 52 

10 1 H-5-Cvano- 1 -methvl-2-( methvlthioMmidazole 

A solution of lH-l-methyI-2-(methylthio)imidazole-5-carboxaldehyde (0.76g) [Reference Example 
53(a)] in dimethylformamide (15 mL) was treated with hydroxylamine hydrochloride (0.68g). The 
mixture was refluxed for 4 hours, cooled to ambient temperature and poured into water. Ethyl acetate 
was added and the organic layer washed with water, brine, dried over magnesium sulfate and 

15 evaporated to give the title compound (0.47g) as a beige solid which was used without further 

purification, m.p.H5°C. MS: 154(MH + ). 

REFERENCE EXAMPLE 53 

(a) 1 H- 1 -Methvl-2-f methvlthio) imidazole-5-carboxaldehvde 

20 A stirred solution of 1 H- 1 -methy l-2-(methylthio)imidazol-5ylmethanol (8. 1 g) [Reference Example 54] 
and manganese dioxide (28.97g) in dichloromethane (160 mL) was refluxed for 7 hours. The reaction 
mixture was cooled to ambient temperature and filtered through a pad of celite. The dichloromethane 
was evaporated to give the title compound (6.61g) as a yellow solid, which was used immediately in 
the next reaction. 

25 

(b) By proceeding in a manner similar to Reference Example 53(a) above but using l-methyl-5- 
phenylpyrazol-3-yImethanol [Reference Example 66], there was prepared 1 -methvl-5-phenvlpvrazole- 
3-carbaldehvde , m.p. 106-108°C. 

r 

* 30 REFERENCE EXAMPLE 54 

lH~l"Methvl-2-(methvlthio)imfdazol-5vlmethanol 

To a stirring suspension of lH-l-methyI-2-(thio)imidazol-5ylmethanol (5g) [Reference example 55] in 
methanol (500 mL) is added dropwise IN sodium hydroxide solution (36 mL) at room temperature. 
The suspension was stirred at ambient temperature for 10 minutes. Iodomethane was added dropwise 
35 and stirring was continued for 12 hours. After evaporation of the methanol, the residue was dissolved 
in dichloromethane and water was added. The organic layer was washed with water, brine, dried over 
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magnesium sulfate and evaporated. The residue was crystallized from ether to give the title compound 
(4.3g) as a white solid, m.p. 51°C. 

REFERENCE EXAMPLE 55 
5 lH-l-Methvl^thiolimidazol-Sylmethanol 

A mixture of 12.8g of dihydroxyacetone dimer, 20.7g of potassium thiocyanate and 12.4g of 
methylamine was added to a solution of 16 mL of acetic acid and 100 mL of butanol. The resulting 
white mixture was stirred for 70h after which it was suspended in 50 mL of water and filtered . The 
solid was washed with water (60 mL), then diethyl ether (60 mL) and dried in vacuo to give the title 
10 compound (16g) as a white solid, m.p 204°C. 

REFERENCE EXAMPLE 56 

(a) 3 -Cvano- 1 -meth v 1-1 H- indazole 

Sodium hydride (0.3 7g, 60% dispersion in mineral oil) was added to a solution of 3-cyano-lH- 
15 indazole (L20g, Reference Example 57 ) in dry dimethylformamide (30 mL) under a nitrogen 
atmosphere at ambient temperature. The mixture was allowed to stir for 1 hour then treated with 
methyl iodide (0.85 mL) and stirring was continued for 1 hour. The reaction mixture was then poured 
into ice-water (15 mL). The precipitated solid was filtered then washed with water and then dried to 

give the title compound (0.80g) as a beige solid, m.p.73°C. *H NMR [(CD 3 ) 2 SO]: 6 7.91 (m, 2H); 

20 7.60 (t, 1H); 7.42 (t, 1H); 4.21 (s, 3H). 

(b) By proceeding in a manner similar to Reference Example 56(a) above but using 3-cyano-4- 
phenyl-lH-pyrrole [Reference Example 58], there was prepared 3-cvano- 1 -methy 1-4-phenvl- 1 H- 
pyrrole. 

25 

(c) By proceeding in a manner similar to Reference Example 56(a) above but using 2-phenyl-lH- 
pyrrole-3-carbonitrile [prepared according to the procedure described by I. A. Benages et al., J. Org. 
Chem. (1978), 43(22), 4273-6], there was prepared l-methvl-2-phenyl-lH-pvrrole-3-carbonitrile as a 
pink oil. TLC: Rp= 0.86 (ethyl acetate/dichloromethane, 1:1). 

30 

(d) By proceeding in a manner similar to Reference Example 56(a) above but using 5-methyl-l H- 
pyrrole-3-carbonitrile [prepared according to the procedure described by A. Padwa et al., J. Am. Chem. 
Soc. (1986), 108(21), 6739-46], there was prepared L 5 -d i meth v 1- 1 H-pyrrole-3 -carbon i tr i le as a yellow 
solid, m.p.54°C. TLC: Rp= 0.50 (ethyl acetate/cyclohexane, 1:1). 
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(e) By proceeding in a manner similar to Reference Example 56(a) but using 4-methyl-lH-pyrrole- 
3-carbonitrile [prepared according to the procedure described by A. R. Katritzky et al, Heterocycles 
(1997), 44, 67-70], there was prepared K4-dLmethvl-lH-pyrrole-3-carbonitrile as a yellow oil. TLC: Rp ' 

= 0.64 (ethyl acetate/cyclohexane, 1 : 1). 

5 

REFERENCE EXAMPLE 57 

3- Cvano-lH-indazole 

A solution of o-aminobenzyl cyanide (0.5g) in aqueous hydrochloric acid IN (9.6 mL), was treated 
with a solution of aqueous sodium nitrite IN (3.85 mL). After stirring at room temperature for 15 
10 minutes, the reaction mixture was filtered. The solid was recrystallised from ethanol to give the title 
compound (0.4g) as a yellow solid, m.p. 138-140°C. J H NMR [(CD 3 ) 2 SO] : 8 7.89 (d, 1H, J=7.7Hz) ; 

7.76 (d, 1H, J=7.9Hz) ; 7.48 (t, 1H) ; 7.41 (t, 1H). 

REFERENCE EXAMPLE 58 

15 3-Cvano-4-phenvl- 1 H-pvrrole 

A solution of cinnamonitrile (16.53g) and (para-toluenesulfonyl)methylisocyanide (25g) in a mixture 
of ether and dimethyl sulfoxide (450 mL, 2: 1) was added dropwise to a stirred suspension of sodium 
hydride (6.14g, 60% dispersion in mineral oil) in ether (50 mL). An exothermic reaction took place. 
The reaction mixture was then stirred at room temperature for 2 hours, then diluted with water (500 

20 mL) and this mixture was extracted three times with ether (250 mL). The combined extracts were 

■ 

washed with brine, then dried over magnesium sulfate and then evaporated. The residue was subjected 
to filter chromatography on a pad of silica eluting with a mixture of ethyl acetate and pentane (1 L, 
1 :4, v/v) and then with a mixture of ethyl acetate and pentane (2 L, 2:3, v/v). Fractions containing the 
required material were evaporated and the residue was suspended in pentane (500 mL) with stirring, 

25 then filtered to give the title compound as a solid, m.p. 120-122°C. MS: 167(MH"). 

> 

REFERENCE EXAMPLE 59 

4- Pvrazinv 1- 1 -butene 

A solution of lithium diisopropylarnine [prepared from a solution of butyl lithium in hexanes (100 mL, 
30 2.5M) and diisopropylarnine (25. 3g) at -35°C] was treated with a solution of 2-methylpyrazine (23.5g) 
in dry tetrahydrofuran (300 mL) at -20°C. The mixture was stirred at -20°C for 1 hour then cooled to 
-78°C and treated with a solution of allyl bromide (30.8g) in dry tetrahydrofuran (300 mL). This 
mixture was warmed to room temperature and stirred at this temperature for 2 hours then left overnight 
and then treated with saturated ammonium chloride solution (50 mL) followed by water (200 mL). 
35 The mixture was then extracted twice with ether (200 mL). The combined extracts were dried over 
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magnesium sulfate then evaporated. The residue was distilled to give the title compound (22g) as a 
colourless oil, b.p. 70°C/Imm Hg. 

REFERENCE EXAMPLE 60 

5 2-f5-(pvridin-4-viyi-methvMHM^ 

A mixture of 2-[5-(l- benzyloxycarbonyI-l ? 2,5 5 6-tetrahydropyridin-4-yl)-l -methyl- lH-indol-3-yl]-l- 
(toluene-4-sulfonyl)-lH-pyrrolo[2,3-b]pyridine (1.7g, Reference Example 61) ethanol (53 mL) and 
palladium on carbon (0.35g) was stirred in the presence of hydrogen for 4 hours, then left standing at 
room temperature overnight. After a further day a further quantity of palladium on carbon (0.1 8g, 

10 1 0%) was added and stirring was continued in the presence of hydrogen for a further 8 hours. After 
standing at room temperature for 4 days the reaction mixture was filtered through Hyflo and the filter 
pad was washed well with ethanol. The combined filtrate and washings was treated with palladium on 
carbon (0.35g) and the mixture was stirred in the presence of hydrogen. The mixture was filtered 
through Hyflo and the filter pad was washed well with ethanol. The combined filtrate and washings 

15 was evaporated and the residue was subjected to flash chromatography on silica eluting with a mixture 
of ethyl acetate and pentane (4: 1 , v/v) to give the title compound as a light brown solid, m.p. 82-85°C. 

* 

REFERENCE EXAMPLE 61 
2-\5-( 1 - benzvloxvcarbonvl- 1 .2.5«6-tetrahvdropvridin-4-vl VI -methyl- 1 H-indol-3-vn-l -ftoluene-4- 

20 sulfonvlVlH-pvrrolof2J-blpvridine 

A mixture of benzyl l-[3,6-dihydro-4-(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2- 
yl](2H)pyridinecarboxylate (2g, prepared according to the procedure described by P.Eastwood, 
Tetrahedron Letters, 2000, 41, pages 3705-3708), dichloro[l,l , -bis(diphenylphosphino> 
ferrocene]palladium[II] (0.25g,) and potassium carbonate (2.42g), under nitrogen, was treated with a 

25 solution of trifluoro-methanesulfonic acid 1 -methyl-3-[l-(toluene-4-sulfonyl)-lH-pyrrolo[2,3- 

b]pyridin-2-yl]-lH-indol-5-yl ester [1 .6g, Reference Example 1 8(a)] in dimethylformamide(76 mL). 
The mixture was heated at 80°C for 4 hours (TLC indicated that starting material was still present), 
then treated with a further quantity of trifluoro-methanesulfonic acid l-methyl-3-[l-(toluene-4- 
sulfonyl)-lH-pyrrolo[2,3-b]pyridin-2-yl]-lH-indoI-5-yl ester (0.15g), then heated at reflux temperature 

30 for 4 hours and then left at room temperature overnight. A further quantity of trifluoro- 
methanesulfonic acid l-methyl-3-[l-(toIuene-4-sulfonylH 

ester [0.1 5g, Reference Example 18(a)] was added and the mixture was heated at reflux temperature for 
a further 4 hours then evaporated. The residue was partitioned between ethyl acetate and water, and 
the aqueous layer was extracted three times with ethyl acetate (50 mL). The combined organic phases 
35 were washed with brine, then dried over magnesium sulfate and then evaporated. The residue was 
subjected to flash chromatography on silica eluting with a mixture of ethyl acetate and pentane (1:1, 
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v/v) to give the title compound as a light brown viscous liquid which was used without further 
purification. 

REFERENCE EXAMPLE 62 
5 (a) 24odo-l-(toluene-4-sulfonvlVlH-pvrrolo[23-b1pvridine-4"Carbonitrile 

A stirred solution of diisopropylamine (0.38 mL) in tetrahydrofuran (7 mL), at-70°C and under 
nitrogen, was treated with a solution of n-butyllithium in hexanes (1.06 mL, 2.5M) over 5 minutes, 
whilst maintaining the temperature below -65°C. After stirring for 20 minutes the mixture was added, 
at-70°C, to a solution of l-(toluene-4-sulfonyl)-lH-pyrrolo[2,3-b]pyridine-4-carbonitri!e (0.65g , 

10 Reference Example 63) in tetrahydrofuran (15 mL) and stirred at ~70°C for 45 minutes. A solution of 
iodine (0.9g) in tetrahydrofuran (1 0 mL) was then added at -70°C. The reaction mixture was allowed 
to warm up to room temperature over 1 hour, and stirred for 18 hours, then treated with water (10 mL). 
The reaction mixture was evaporated in vacuo and the residue partitioned between ethyl acetate (75 
mL) and water (50 mL). The insoluble material was filtered, washed with ether and dried in vacuo to 

15 give the title compound (0.45g) as a white solid. The filtrate was separated and the organics washed 
sequentially with saturated sodium thiosulfate solution (2 x 30 mL), water (30 mL) and brine (30 mL), 
dried over sodium sulfate and evaporated. The residue was triturated with diethyl ether to give a 
further quantity of the title compound (0.25g) as a cream solid. TLC R F = 0.43 (ethyl acetate/heptane 
1:1). MS:424(MH + ). 

20 

(b) By proceeding in a similar manner to Reference Example 62(a) but using 4-chloro-l-(toluene- 
4-suIfonyl)-lH-pyrrolo[2,3-b]pyridine [Reference Example 9(c)], there was prepared 4-chloro-2-iodo- 
1 -(toluene-4-sulfonvlVl H-pvrrolor2.3-b1pvridine as an off white foam. MS: 432(MH + ). l H NMR 
(CDC1 3 ): 5 8.25 (d, 1H), 8.05 (d, 2H), 7.3 (d, 2H), 7.15 (d, 1H), 7.1 (s, 1H), 2.4 (s,3H) 

25 

(c) By proceeding in a similar manner to Reference Example 62(a) but using 5-phenyl-l -(toluene- 
4-sulfonyl)-lH-pyrrolo[2,3-b]pyridine [Reference Example 67], there was prepared 2-iodo-5-phenvl-l- 
(toluene-4-sulfonvlVlH-pvrrolor2,3-b1pvridine as a light brown solid. 

30 (d) By proceeding in a similar manner to Reference Example 62(a) but using 4-phenyl-l-(toluene- 
4-sulfonyl)-lH-pyrrolo[2,3-b]pyridine [Reference Example 9(e)], there was prepared the 2-iodo-4- 
phenvUl-ftoluene-4-sulfonvlVlH-Dvrrolor2.3-b1pvridine as a white solid. ! H NMR [(CD 3 ) 2 SO]; 5 8.43 
(1H, d, J=4.5Hz); 8.04 (2H, d, J=8.2Hz); 7.98 (1H, d, J=4.5Hz); 7.69 (2H, dd, J=7.2, 1.9Hz); 7.56 (2H, 
tt, J=7.2, 1 .9Hz); 7.44 (2H, d, J=8.2Hz); 7.42 (1H, d, J=5.0Hz), 6.92 (1 H, d, J=4.0Hz), which was used 

35 without further purification. 
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(e) By proceeding in a similar manner to Reference Example 62(a) but using l-(toluene-4- 
sulfonyl>lH-pyrrolo[2,3-b]pyridine-4 carboxylic acid, ter/-butyl ester [Reference Example 9(f)] and 
subjecting the crude reaction product to chromatography on silica eluting with a mixture of ethyl 
acetate and heptane (1:4, v/v) there was prepared 2-iodo-l-ftoluene-4-sulfonvlVlH-pvrrolor23- 

5 b lpvridine-4 carboxvlic acid, fert-butvl ester as a dark oil. MS: 499(MH + ). 

(f) By proceeding in a similar manner to Reference Example 62(a) but using 4-(pyridin-3-yl)- 

» * 

l-(toluene-4-sulfonyl)-lH-pyrrolo[2,3-b]pyridine [Reference Example 9(g)] there was prepared 2-iodo- 
4-(pvridin-3-vlVl-rtoluene-4--sulfonvlVlH-pvrrolof2J-b1pvrtdine as a tan solid which was used 
10 without further purification. 

(g) By proceeding in a manner similar to Reference Example 62(a) above but using 3-methyl-l- 
(toluene-4-sulfonyl>-lH-pyrrolo[2,3-b]pyridine [Reference Example 9(h)], there was prepared 2-iodo- 
3 -methvl- 1 -ftoluene-4-sulfonvn- 1 H-pvrrolor2.3-b1pyridine as a beige solid, m.p. 175°C. TLC: Rp = 

15 0.69 (ethyl acetate/cyclohexane, 1:1). 

(h) By proceeding in a manner similar to Reference Example 62 (a) above but using 4-(3,5- 
dimethyi-isoxazole-4-yl)-l-(to^ [Reference Example 9(i)], 
there was prepared 4-r3.5-dimethvl-isoxazole-4-vl>2^ 

20 b]pvridine as a white solid, m.p. 1 66-1 67°C. MS: 494(MH+). 

(i) By proceeding in a manner similar to Reference Example 62 (a) above but using 4-methoxy-l- 
(toluene-4-sulfony I)- lH-pyrrolo[2,3-b] pyridine [Reference Example 41], there was prepared 2-iodo-4- 

methoxv- 1 -ftoluene-4-sulfonvl V 1 H-pvrrolo[2.3-b1pvridine as a white solid. MS: 429(MH+).HPLC • 
25 (Method C) Rj = 4.74 minutes. 



REFERENCE EXAMPLE 63 
l-fToluene-4-sulfonvn-lH-pvrrolo[2J-b1pvridine-4-carbonitrile 

30 A mixture of l-(2,6-dimethyI-l ,4-dihydropyridin-4-one)-lH-pyrrolo[2,3-b] pyridinium 

tetrafluoroborate (Reference Example 43, 5.0g) and water (80 mL) was treated with a saturated 
aqueous solution of potassium cyanide (25 mL) and stirred at room temperature for 48 hours. A 
solution of toluene-4-sulfonyl chloride (2.9g) in toluene (100 mL), a solution of sodium hydroxide 
(4.0g) in water (10 mL) and tetrabutylammonium hydrogen sulfate (0.05g) were added and stirred at 

35 room temperature 72 hours. The mixture was filtered through Celite and partitioned. The aqueous was 
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r 

extracted three times with ethyl acetate (50 mL) and the combined organics were washed with water 
(50 mL), brine (50 mL), dried over magnesium sulfate and evaporated in vacuo. The residue was 
subjected to flash chromatography on silica eluting with a mixture of ethyl acetate and heptane (3/7, 
v/v) to give the title compound (l.lg) as a white solid, TLC: Rp = 0.60 (ethyl acetate/heptane, 3:7); ] H 

5 NMR [(CD 3 ) 2 SO]: 8 8.54 (1H, d, J=4.7 Hz); 8.08 (2H, d, J=8.2 Hz); 7.95 (1H, d, J=3.6 Hz); 7.44 (1H, 

d, J=4.3 Hz); 7.31 (2H, d, J=8.2 Hz); 6.82 (1H, d, J=3.3 Hz); 2.39 (3H, s); and lH-pyrrolo[2,3- 
b]pyridine-4-carbonitriIe (0. 13g) as a white solid, TLC Rp = 0.24 (ethyl acetate/heptane 3:7); *H NMR 

[(CD 3 ) 2 SO]: 5 10.19 (1H, s); 8.44 (1H, d, J=4.6 Hz); 7.59 (1H, m); 7.40 (1H, d, J=4.6 Hz), 6.78 (1H, 

m). 

10 

REFERENCE EXAMPLE 64 

4-Chloro- 1 H-pyrrolote 3-blpvridine 

lH-Pyri*olo[2,3-b]pyridine-N-oxide (10.0 g, Reference Example 65) in phosphorous oxychloride (75 
mL) was heated at reflux for 8 hours. The excess phosphorous oxychloride was evaporated and the 
15 residue was taken up in water and the solution was brought to a pH=8-9, the resultant precipitate was 

filtered and air-dried to give the title compound as an off-white solid (10.2 g). MS: 152(MH + ). ^H 
NMR (CDCI 3 ): 5 8.2 (d, IH), 7.5 (d„lH), 7.2 (d, 2H), 6.6 (d, 2H). 



REFERENCE EXAMPLE 65 

20 1 H-Pvrrolo[2.3-b1pvridine-N-oxide 

A solution of 3-chloroperbenzoic acid (224.3 g) in dichloromethane (1500 mL) was cooled to 0° C. 
To this a solution of 1 H-pyrrolo[2,3-b]pyridine (59. 1 g) in dichloromethane (500 mL) was added 
dropwise over 30 minutes. The reaction mixture was stirred at room temperature for 1 hour. The 
solution was concentrated, diluted with methanol (1500 mL) and treated with 10% potassium 

25 carbonate in water (300 mL). The slurry was filtered and the filtrate was evaporated to dryness. The 
residue was chromatographed on neutral alumina with 20 % methanol in dichloromethane to give the 

title compound as a tan solid (47.0 g). MS: 135(MH + ). 1 HNMR(CDC1 3 ): 5 13.1 (s, 1H), 8.2 (d,lH), 
7.65 (d, 1H), 7.4 (d, 1H), 7.0 (m, 1H), 6.55 (d, 1H). 

30 REFERENCE EXAMPLE 66 

l-Methvl-5-phenvlpvrazol-3-vlmethanol 

A stirred suspension of sodium borohydride (1 .28g) in dry tetrahydrofuran (80 mL) was treated with 
calcium chloride (1 .88g). The mixture was stirred for 1 hour then treated with a solution of ethyl 
l-methyl-5-phenylpyrazol-3-y!carboxylate (5.2g, prepared according to the procedure described by 
35 Martins et al., J. Heterocycl. Chem. (1999), 36(1), 217-220) in dry tetrahydrofuran (40 mL). After 
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stirring at room temperature for 3 days and at reflux temperature for 8 hours the mixture was treated 
with sodium hydroxide solution (50 mL, IN). This mixture was stirred at room temperature for 1 hour, 
then evaporated to remove the organic solvents and then extracted three times with dichloromethane 
(140 mL). The combined extracts were washed with water, then dried over magnesium sulfate and 
5 then evaporated to give the title compound as a white solid, m.p. 95-99°C. 

REFERENCE EXAMPLE 67 

(a) 5-PhenvM-(toluene-4-sulfonvlVlH-pvrrolor2,3-blpvridine 

* 

A mixture of phenyl boronic acid (1.74g), S-bromo-Ktoluene^-sulfonyO-lH-pyrrolop^-blpyridine 
10 [5g, Reference Example 9(d)], (tetrakis)triphenylphosphine palladium[0] ( 0.49g) and saturated 

aqueous sodium bicarbonate solution (133 mL) and dimethylformamide (266 mL), under nitrogen, was 
heated at reflux temperature overnight. The reaction mixture was filtered through Hyflo and then 
evaporated. The residue was partitioned between ethyl acetate (50 mL) and water (25 mL) and the 
aqueous layer was extracted with ethyl acetate (25 mL). The combined organic phases were washed 
15 with water (25 mL), then with brine (20 mL), then dried over magnesium sulfate and then evaporated. 
The residue subjected to chromatography on silica eluting with a mixture of pentane and ether (1 ;1 , 

v/v) to give the title compound as a white solid, mp. 151-152°C. MS:335(MH + ). 

(b) By proceeding in a similar manner to Reference Example 67(a) but using \-tert- 

20 butyloxycarbonyI-5-methoxy-lH-indole-3-boronic acid [Reference Example 74(b)] and 2-iodo-l- 

(toluene-4-sulfonyl)-lH-pyrroIo[2,3-b]pyridine-4 carboxylic acid, ter/-butyl ester [Reference Example 
62(e)] and subjecting the crude product to chromatography on silica eluting with a mixture of ethyl 
acetate and heptane (3:7, v/v) there was prepared 2-(5-methoxv-lH-indol-3-vlVl-(toluene-4-sulfonvlV 

lH-pvrrolor2,3-b1pvridine-4 carboxvlic acid, fert-butyl ester as a yellow oil. MS: 518(MH + ). 

25 

(c) By proceeding in a similar manner to Reference Example 67(a) but using pyridine-3-boronic 
acid and trifluoro-methanesulfonic acid lH-pyrrolo[2,3-b]pyridin-4-yl ester [Reference Example 18(c)] 
there was prepared 4-(pvridin-3-vlVlH-pvrrolo[23-b1pvridine as a yellow solid, m.p. 162-163°C. MS: 

196(MH + ). 

30 

(d) By proceeding in a similar manner to Reference Example 67(a) but using 
butyloxycarbonyl-5-methoxy-lH-indole-3-boronic acid [Reference Example 74(b)] and 2-iodo-4- 
(pyridin-S-yO-l-^oluene^-sulfonyO-lH-pyrroloP^-bjpyridine [Reference Example 62(f)] and 
subjecting the crude product to chromatography on silica eluting with ethyl acetate there was prepared 

35 2-(5-methoxv-lH-indol-3-vIM-(pvridin-3^ as a 

yellow oil. MS: 495(MH + ). 
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(e) By proceeding in a similar manner to Reference Example 67(a) but using \-tert- 
butyIoxycarbonyl-5-methoxy-lH-indole-3-boronic acid [Reference Example 74(b)] and 2-iodo- 

1- (toluene-4-sulfonyl>lH-pyrrolo[2,3-b]pyridine-4-carbonitrile [Reference Example 62(a)] and 

5 subjecting the crude product to chromatography on silica eluting with ethyl acetate there was prepared 

2- (5-methoxv-lH-indol-3-vlV l-ftoluene-4-sulfonvn-lH-pvrrolor2.3-b]pvridine-4 carbonitrile as a 

green-brown solid. MS: 443(MH + ). 

(f) By proceeding in a similar manner to Reference Example 67(a) but using a mixture of 1 -tert- 
10 butyloxycarbonyl-5-methoxy-lH-indole-3-boronic acid and Wer/-butyloxycarbonyl-5-methoxy-lH- 

indole-2-boronic acid [Reference Example 74(a)] and trifluoro-methanesulfonic acid l-(toluene-4- 
sulfonyl)-lH-pyrrolo[2,3-b]pyridin-2-yI ester [Reference Example 71] there was prepared a mixture of 
2-( 1 -N-ter^butYloxvcarbonvl-5-methoxy- 1 H-indol-2-vl V 1 -(toluene-4-sulfonvl V 1 H-pvrrolor23- 
b jpvridine and 2-n-N-rgr/-butvloxvcarbonvl-5-methoxv-lH-indol-3-vlVl ^toluene-4-sulfonvlVlH- 
15 P vrrolor2.3-b1ovridine. 

(g) By proceeding in a manner similar to Reference Example 67(a) but using 2-iodo-l-(toluene-4- 
sulfonyl)-lH-pyrro!o[2,3-b]pyridine [Reference Example 10(a)] and l-terf-butyloxycarbonyl-lH- 
pyrrole-2-boronic acid, there was prepared 2-nH-pvrrol-2-vlVl-(toluene-4-sulfo nvlVlH-pvrrolor23- 

20 b ]pvridine as a brown solid. TLC: Rp= 0.25 (dichloromethane). MS: EI (70eV); m/z = 337 M+- 

(80%); 182(100%); 155 (20%). 

REFERENCE EXAMPLE 68 

lH-pvrrolor2,3-b1pvridine-4 carboxvlic acid, tert-butvl ester 
25 A stirred suspension of 1 H-pyrrolo[2,3-b]pyridine-4 carboxylic acid (0.2g, reference Example 69) in 

dry dimethylformamide (5mL), under nitrogen, was treated with l,l'-carbonyldiimidazole (0.2g). 

After stirring at room temperature for 1 hour the resulting tan coloured solution was treated with tert- 

butanol (260^iL) and DBU (203jaL). This mixture was stirred at 40°C overnight then evaporated. The 

residue was partitioned between water (30mL) and ethyl acetate (30mL) and the aqueous layer was 
30 then extracted twice with ethyl acetate (lOmL). The combined organics were washed twice with brine 

(lOmL), then dried over sodium sulfate and then evaporated to give the title compound (0.2 lg) as a 

yellow solid. 

REFERENCE EXAMPLE 69 
35 lH-pvrrolo[2.3-b1pyfidine-4 carboxvlic acid 
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A solution of lH-pyrro!o[2,3-b]pyridine-4 carboxylic acid, methyl ester [1 .8g, Reference Example 
1 9(c)] in methanol (60mL) was treated with sodium hydroxide solution (25mL, 2N) and the mixture 
was stirred at room temperature for 2 hours then evaporated. The residue was treated with water 
(50mL) and the pH of the mixture was adjusted to 3-4 by addition of hydrochloric acid. The resulting 
5 yellow solid was filtered, then washed well with water and then dried to give the title compound (1 . 1 g) 
as a yellow solid. 

REFERENCE EXAMPLE 70 

t 

2- r5-methoxv-lH-indol-2-vlVl-ftoluene-4-sulfonvlVlH-pvrrolor23-b1pvridine 

10 A stirred solution of 2-(l-N-/e^butyloxycaxbonyl-5-methoxy-lH-indol-3-yl)-l-(toluene-4-sulfo 

lH-pyrrolo[2,3-b]pyridine [2.2g, Reference Example 67(f)] in dichloromethane (150mL) was treated 
with trifluoroacetic acid (20mL). After stirring at room temperature for 3 hours the reaction mixture 
was poured into water (300mL) and this mixture was neutralised by addition of sodium bicarbonate. 
The aqueous phase was separated and extracted with dichloromethane (lOOmL). The combined 

15 organic phase and extract were washed with brine (lOOmL), then dried over magnesium sulfate and 
then evaporated. The residue was triturated with pentane to give a tan solid (1 .7g) which was warmed 
with ethyl acetate (50mL). The insoluble material was washed well with ethyl acetate to give the title 
compound (0.8g), m.p. 226-227°C. 

20 REFERENCE EXAMPLE 71 

Trifluoro-methanesulfonic acid l-(toluene-4-sulfonvlVlH-pvrrolof2J-b1pvridin-2-vl ester 
A solution of 2,3-dihydro-l-(toluene-4-sulfonyl)-lH-pyrrolo[2,3-b]pyridin-2-one (1 1.7g, Reference 
Example 72) and diisopropylethylamine (8.5mL) in dichloromethane (500 mL), cooled to 0°C and 
under a nitrogen atmosphere, was treated dropwise with trifluoromethanesulfonib anhydride (6.4mL). 

25 The resultant mixture was stirred at 0°C for 2 hours then treated with water (300mL). The aqueous 
phase was neutralised by addition of sodium bicarbonate then extracted twice with dichloromethane 
(200mL). The combined extracts and organic phase from the reaction were dried over magnesium 
sulfate then evaporated. The residue was subjected to flash column chromatography on silica eluting 
with a mixture of ethyl acetate and pentane (1:4, v/v) to give after trituration with pentane and 

30 petroleum ether the title compound (9.08g) as a white solid. 

REFERENCE EXAMPLE 72 
2.3-dihvdro-l-(toluene-4-sulfonvlVlH-pvrrolo[2,3-blpvridin-2-one 

A solution of l-(toluene-4-sulfonyl)-lH-pyrrolo[2,3-b]pyridine-2-carbaldehyde (24.3g, Reference 
35 Example 73) in dichloromethane (700mL), under nitrogen and at 5°C, was treated with 

3- chloroperbenzoic acid (26.7g, 70%). After stirring at 5°C for 1 6 hours a further aliquot of 
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3-chloroperbenzoic acid (15g, 70%) was added and stirring was continued for a further 6 hours at 5°C. 
The reaction mixture was then treated with sodium sulfite solution (1L, 10%), the organic phase was 
separated and the aqueous phase was extracted twice with dichloromethane (200mL). The combined 
organic phase and extracts were washed with water (400mL), dried over magnesium sulfate and then 
5 evaporated. The residue was subjected to flash column chromatography on silica eluting initially with 
a mixture of ethyl acetate and pentane (1 :3, v/v) and then with a mixture of dichloromethane and 
methanol (95:5, v/v) to give the title compound (1 1 .7g) as an orange solid. 

REFERENCE EXAMPLE 73 

10 l-ftoluene^-sulfonvlVlH-pvrrolo^J-blpvridine^-carbaldehvde 

A solution of lithium diisopropylamine {prepared by treating a solution of diisopropylamine (33.6mL) 
in tetrahydrofuran (250'mL) with butyl lithium in hexanes (70.4mL, 2.5M) at -35°C, at -75°C 3 was 
treated dropwise with a solution of l-(toluene-4-sulfony I)- lH-pyrroIo[2,3-b] pyridine [40g, Reference 
Example 9(a)] in dry tetrahydrofuran (250mL) at -75°C whilst maintaining the reaction temperature 

15 below -60°C. After stirring at -75°C for 3 hours the reaction mixture was allowed to warm to 5°C over 
2 hours then recooled to -75°C and then treated with dimethylformamide(62mL). The reaction mixture 
was left to warm to room temperature over 1 hour then poured into hydrochloric acid (800mL, 1%) and 
then evaporated to remove the tetrahydrofuran. The resulting suspension was filtered and the solid was 
washed with water, then dried and then was subjected to flash column chromatography on silica eluting 

20 with dichloromethane to give the title compound (24.37g) as a white solid. 

REFERENCE EXAMPLE 74 
(a) l-fe;V-butvloxvcarbonvl-5-methoxv~lH-indole-3-boronic acid and l-fert-butvloxvcarbonvl-5- 
methoxv-lH-indole-2-boronic acid 

25 A solution of l-^er/-butyloxycarbonyl-3-bromo-5-methoxy-lH-indole [6g, Reference Example 1 1(a)] in 
dry tetrahydrofuran (lOOmL), cooled to -80°C and under nitrogen, was treated with a solution of tert- 
butyl lithium in pentane (22.6mL, 1.5M). After stirring at -80°C for 2 minutes this mixture was then 
treated with tributyl borate (5.9 mL) and stirring was continued at -80°C for 20 minutes. The reaction 
mixture was then allowed to warm to 0°C, then carefully treated with hydrochloric acid (50mL, IN), 

30 then extracted twice with ethyl acetate (75mL). The combined extracts were washed with brine 
(50mL) then dried over magnesium sulfate and then evaporated to give the a mixture of \-tert- 
butvloxvcarbonvl-5-methoxv~lH-indole-3-boronic acid and l-fe^buWloxvcarbonvl-5-methoxv-lH- 

indole-2-boronic acid (6.2g) as a brown oil. MS: 291(M + ). This material was used directly without 
further purification. 

35 
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(b) By proceeding in a similar manner to Reference Example 74(a) but carrying out the reaction at 
-100°C there was prepared 1 -fert-butvloxvcarbonyl-5-methoxv-l H-indole-3-boronic acid as a brown 

oil. MS: 291(M + ). This material was used directly without further purification. 

* 

5 REFERENCE EXAMPLE 75 

4^4-cyanophenvflpiperazine-l-carboxvlic acid, ferf-butvl ester 

A mixture of 4-fluorobenzonitrile (3.6g) andN-terf-butyloxycarbonylpiperazine (5.58g) in acetonitrile 
(60mL) was heated at 80°C for 72 hours. The reaction mixture was then cooled to room temperature 
and then treated with a mixture of sodium bicarbonate solution and ethyl acetate (300mL, 1:1, v/v). 
10 The organic phase was separated and then evaporated. The residue was subjected to chromatography 
on silica gel eluting with a mixtures of heptane and ethyl acetate (from 3:7 to 1:1, v/v) to give the title 
compound (2g) as a white solid. 

REFERENCE EXAMPLE 76 
15 [2-n-(Toluene^-sulfonvlVlH-pvrrolor23-b1pvridin-2-vlVpvrrol-l-vl1-acetic acid tertiobutvl ester 




A solution of 2-(lH-pyrrol-2-yl)-l-(toluene-4-sulfonyl)-lH-pyrrolo[2,3-b]pyridine [1 ,15g, Reference 
Example 67(g)] in dry tetrahydrofiiran (40 mL), under an argon athmosphere and at room temperature, 
was treated with sodium hydride (163mg, 60% dispersion in oil) then dropwise with a solution of tert- 
20 butyl bromoacetate (1 .33g) in dry tetrahydrofuran (4 mL). The mixture was agitated for 24 hours at 
room temperature then treated with saturated aqueous ammonium chloride solution (3 mL) and then 
extracted with ethyl acetate (10 mL). The organic phase was washed with water (15 mL), then dried 
over magnesium sulfate and then evaporated. The residue was triturated with ether and filtered 
yielding the title compound (1 .19g) as a beige solid. LC-MS; Method C: Kj = 4.3 1 minutes, 

25 452.18[M+H] + . 

REFERENCE EXAMPLE 77 
345-Methoxv-2-nH-pvrro[of23-b]pvridm^^ acid 
methyl ester. 
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A solution of 2-(5-methoxy-lH-indol-2-yl)-l-(toluene-4-su^ [582mg, 
Reference Example 70] in dry dimethylformamide (40 mL) was treated with methyl-3- 
bromopropionate (610 |iL) and potassium carbonate (387 mg). The reaction mixture was heated under 
5 agitation at 92°C for 48 hours, then treated with further aliquots of methyl-3-bromopropionate (458 
^L) and potassium carbonate (580 mg), then heated under agitation for an additional 24 hour period, 
then treated with further aliquots of methyl-3-bromopropionate (153 (iL) and potassium carbonate (193 
mg) and then heated under agitation for an additional 3.5 hour period. The reaction mixture was 
cooled to room temperature and then evaporated. The residue was partitioned between ethyl acetate 
10 and water. The organic phase was washed with aqueous hydrochloric acid (IN), thne with aqueous 
sodium hydroxide (IN), then dried over magnesium sulfate and then evaporated yielding a brown oil 
(700 mg) which was subjected to LC-MS triggered purification (in 34 injections) yielding the title 

compound (433 mg) as a yellow solid. LC-MS:Method C: Rj = 4.16 minutes, 504.07[M+H] + . 

15 REFERENCE EXAMPLE 78 

345-Methoxv-2-nH-pvrrolo[23-b1pvri^ acid tert- 

butyl ester. 




A solution of 2-(5-methoxy-lH-indol«2«-yl)-l-(toluene-4-sulfonyl)-lH-pyrrolo[2,3-b]pyridine [20 mg, 
20 Reference Example 70] in dry tetrahydrofuran (1.5 mL), under argon, was treated with sodium hydride 
(3 mg, 60% dispersion in oil), then the mixture was agitated at room temperature for 15 minutes and 
then the mixture was treated with ter/-butyIbromoacetate (14 \iL) and this mixture was agitated for 3 
days at room temperature. The reaction mixture was treated with ethyl acetate (2 mL) and a few drops 
of a saturated aqueous ammonium chloride solution. The organic phase was then dried over magnesium 
25 sulfate and then evaporated yielding the title compound (22 mg) as a yellow solid. LC-MS: Method C: 

R T = 4.44 minutes, 532. 1 [M+HJ+ 
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REFERENCE EXAMPLE 79 

l-n-Methvl-341^oluene-4-su^^^ 

HO 
o 




5 To a solution of l-{l-methylO-[l-toluene^-sulfonyl)-lH^ 

yloxy}-propan-2-one [0.2g, Reference Example 23 (e)] in dry tetrahydrofiiran (5 mL) under nitrogen at 
-78°C was added (-) diisopinocampheyl boron chloride (0.3g). The reaction mixture was stirred for 30 
minutes at-78°C and then at-20°C for a further 5 hours. The reaction mixture was poured into water 
(40 mL), treated with solid sodium bicarbonate (1 .0g) and stirred at room temperature for one hour 
10 before extraction with ethyl actetate (2 x 25 mL). The combined organic extracts were washed with 
water (30 mL), the with brine (25 mL), then dried over sodium sulfate and then evaporated. The 
residue was subjected to flash column chromatography on silica gel eluting with ethyl acetate and 
pentane (1:1, v:v) to afford the title compound as a yellow oil. TLC: Rp = 0.22 (ethyl acetate/pentane 

1:1). 

15 

REFERENCE EXAMPLE 80 
4-( 3.5-DimethYl-isoxazole-4-vD- 1 H-pvrrolo[2.3-b1pyridine 



N — o 




To a solution of trifluoro-methanesulfonic acid-lH-pyrrolo[2,3~b]pyridin-4-yl ester [4.05g, Reference 
20 Example 1 8(g)] and 3,5-dimethylisoxazole-4-boronic acid (2.3 lg) in dimethylformamide (100 mL) was 
added tetrakis(triphenylphosphine)palladium[0] (O.lg) and saturated sodium bicarbonate solution (30 
mL). The resulting mixture was stirred at 1 10°C for 5 hours. The reaction mixture was cooled and 
filtered through celite. The filtrate was evaporated to dryness and the residue partitioned between ethyl 

■ 

acetate (1 00 mL) and water (50 mL). The aqueous phase was extracted with ethyl acetate and the 
25 combined organic fractions were washed twice with brine (30 mL), then dried over magnesium sulfate 
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and then evaporated to afford the title compound as an orange oil which was used immediately without 
further purification for the preparation of Reference Example 9(i). 



REFERENCE EXAMPLE 81 
5 3^cvano-lH-pvrrolor2J-b1pvridin-2-vlVl-methvl-lH-indole-5-carboxvlic acid, methyl ester 




A mixture of 3-[4-chloro- 1 -(toluene-4-sulfonyl)- 1 H-pyrrolo[2,3-b]pyridine-2-yi]- 1 -methyl- 1 H-indole- 
5-carboxylic acid, methyl ester [0.4g, Reference Example 2(r)], zinc powder (0.05g), zinc cyanide 
(0.1 17g), [l,F-bis(dipheny!phosphino)ferrocene] dichloropalladium (II) complex with 
10 dichlroromethane (catalytic) and N,N-dimethylacetamide (8 mL) was heated at 130 - 150 °C for 5 

hours. The reaction mixture was cooled, filtered and the precipitated washed with dimethylformamide 
(2 mL). The filtrate was diluted with ethyl acetate (120mL) and the solution extracted with water (2 x 

■ 

20 mL). The combined organic layer was evaporated and the residue subjected to flash column 
chromatography on silica gel eluting with a mixture of heptane and ethyl acetate (7:3 v/v) moving to 

15 neat ethyl acetate to give the title compound (0. 1 2g) as a bright yellow solid. MS: 331(MH+). 
HPLC(Method C): R T = 4.01 minutes. 



REFERENCE EXAMPLE 82 
6-Benzvloxv-3-iodo-5-methoxv-indole-l-carboxvlic acid tert-butyl ester 
20 A solution of 6-benzyioxy-'5-methoxyindole (1 .90g, prepared according to procedure described by 

■ 

Benigni, J. D. and Minnis, R. L., J. Heterocycl. Chem. 1965, 2, 387 and Sinhababu, A. K. and 
Borchardt, R. T., J. Org. Chem. 1983, 48, 3347) in dry dimethylformamide (37.5 mL) was treated with 
ground potassium hydroxide (1.24g) and a solution of iodine (1.96g) in dry dimethylformamide (37.5 
mL) dropwise at room temperature. The reaction mixture was stirred at room temperature for 2 hours, 

25 then treated with 4-dimethylaminopyridine (69mg) followed by a solution of di-tert-butyldicarbonate 
(2.05g) in dry dimethylformamide and stirring was continued for a further 1 hour. The reaction mixture 
was poured into aqueous sodium sulfite solution (0.2%). The aqueous phase was extracted three times 
with ethyl acetate (100 mL). The combined organic phases were washed with water (100 mL), then 
with brine (100 mL), then dried over magnesium sulfate and then evaporated. The residue was 

30 subjected to flash column chromatography on silica eluting with a mixture of cyclohexane and ethyl 
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acetate (1 :9, v/v) to give the title compound (3.35g) as a white solid. TLC: Rp = 0.58 
(dichloromethane). MS: EI (70eV); m/z = 479 M+- (45%); 423 (100%); 332 (75%). 

REFERENCE EXAMPLE 83 
5 2-f 6-Hvdroxv-5-methoxv- 1 -methyl- 1 H-indol-3-vl> 1 -( toluene-4-sulfonvD- 1 H-pvrrolor2,3-blpvridine 
A solution of2-(6-benzyloxy-5-methoxy-l-methyl-lH-indol-3^ 

pyrrolo[2,3-b]pyridine [1 .24g, Reference Example 13(p)] in acetonitrile (100 mL) was treated with 
iodotrimethylsilane (820|ll1). The reaction mixture was stirred at 50°C for 2 hours and then 
concentrated in vacuo. The residue was treated with water (40 mL) and the mixture was extracted three 
10 times with dichloromethane (1 00 mL). The combined organic phases were washed with brine (40 mL), 
then dried over magnesium sulfate and then evaporated. The residue was subjected to flash column 
chromatography on silica eluting with a mixture of cyclohexane and ethyl acetate (1:1, v/v) to give the 
title compound (686mg) as a white foam. TLC: Rp = 0.27 (cyclohexane/ethyl acetate : 1/1). MS: EI 

(70eV); m/z - 447 M+- (45%); 292 (1 00%). 

REFERENCE EXAMPLE 84 
2-f 6-Isopropoxy-5-methoxv- 1 -methvl-1 H-indol-3-vl)- 1 -(toluene-4-sulfonyl)- 1 H-pyrrolor23-b]pvridine 
Potassium carbonate (70mg) was added to a solution of 2-(6-hydroxy-5-methoxy-l -methyl- 1 H-indol-3- 
yl)-l-(toluene-4-sulfonyl)-lH-pyrrolo[2,3-b]pyridine [1 12mg, Reference Example 83] in dry 
* 20 dimethylformamide (5 mL) under an argon atmosphere at ambient temperature. The mixture was 

allowed to stir for 10 minutes then treated with 2-bromopropane (66jxl) and heated at 70°C for 3 hours. 
Additional portions of potassium carbonate (70mg) and 2-bromopropane (66|il) were then added and 
the mixture was stirred and heated at 70°C for 4 hours. The cooled reaction mixture was poured in 
water (20 mL) and extracted three times with ethyl acetate (40 mL). The combined organic phases 

* 

25 were washed with brine (20 mL), then dried over magnesium sulfate and then evaporated. The brown 
residue was subjected to flash column chromatography on silica eluting with a mixture of cyclohexane 
and ethyl acetate (3:2, v/v) to give the title compound (56mg) as an off-white foam. TLC: Rp = 0.47 

(cyclohexane/ethyl acetate, 1/1). MS: CI (NH 3 ); m/z = 490 MH+. 

30 REFERENCE EXAMPLE 85 

Methvl l-(toluene-4-sulfonvlHH-indole-5-carboxvlate 3-boronic acid 

To a solution of mercuric acetate (0.72g) in glacial acetic acid (25 mL) at room temperature was added 
l-(toluene-4-suIfonyl)-lH-indole-5-carboxylic acid methyl ester [0.75g, Reference Example 9 (j)] a °d 
the reaction mixture was stirred at room temperature for 6 hours and allowed to stand over night. The 
35 reaction mixture was diluted with water (50 mL) and stirred for a further three hours. The resultant 
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white solid was collected by filtration, washed with water (2x10 mL) and dried to afford methyl-3- 
acetomercurio-l-(toluene-4-sulfonyl)-lH-indole-5-carboxy!ate (1.1 g). To a solution of the meruric 
acetate derivative (1.1 g) in dry tetrahydrofiiran (25 mL) under a nitrogen atmosphere was added 
borane tetrahydrofuran complex (15 mL of a 1.0M solution in tetrahydrofiiran). The mixture was 
5 stirred at room temperature for 2.5 hours before careful addition of water (5 mL) while cooling with a 
water bath. The reaction mixture was filtered and the filtrate concentrated to 25 mL before dilution in 
ethyl acetate (75 mL). The organic fraction was washed with water (30 mL) and brine ( 30 mL), dried 
over magnesium sulfate and evaporated to 10 mL. The product was precipitated by addition of a small 
amount of pentane. The resultant solid was isolate by filtration and washed with pentane to afford the 
10 title compound as a white solid (0.5 g). MP: 188-190°C. 

REFERENCE EXAMPLE 86 

1 H-pvrrolor2 ,3-b1pvridine-4-ol 

4-Chloro-lH-pyrrolo-[2,3-b]pyridine [80 g, Reference Example 64] was treated with 10% aqueous 
15 sodium hydroxide solution (330 g) and heated to 1 80°C for 8 hours in a parr bomb with magnetic 
stirring. The reaction mixture was cooled to room temperature and excess sodium hydroxide was 
neutralized with a large excess of solid carbon dioxide pellets. Undissolved starting material was 
removed by filtration and the filtrate was concentrated in vacuo. The residue was extracted with hot 
methanol (3 x 1000 mL). The combined methanol extracts were concentrated and the residue purified 
20 by flash column chromatography on silica gel eluting with a mixture of dichloromethane and methanol 
(9: 1 v:v to 4: 1 v:v) to afford the title compound as a solid (63 g). TLC: Rp = 0.32 (dichloromethane / 

methanol 4/1). 



25 
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■ ■ 

IN VITRO TEST PROCEDURES 

A. IN VITRO TEST PROCEDURES FOR SYK 

5 1. Inhibitory effects of compounds on Svk kinase 

Inhibitory effects of compounds on Syk kinase were determined using a time-resolved fluorescent 

* 

assay. 

The catalytic domain of Syk kinase (residues A340-N635 ) was expressed as a fusion protein in yeast 
10 cells and purified to homogeneity. Kinase activity was determined in 50mM Tris-HCl buffer pH 7.0 
containing 50mM NaCl, 5mM MgCl2, 5mM MnCl2, l\xM adenosine triphosphate and lOpM synthetic 

peptide Biotin-( P-Alanine)3-DEEDYEIPP-NH2» Enzyme reactions were terminated by the addition of 

buffer containing 0.4M KF, 1 33mM EDTA, pH 7.0, containing a streptavidin-XL665 conjugate and a 
monoclonal phosphospecfic antibody conjugated to a europium cryptate (Eu-K). Features of the two 

15 fluorophores, XL-665 and Eu-K are given in G.Mathis et ah, Anticancer Research, 1997, 17, pages 
301 1-3014. The specific long time signal of XL-665, produced only when the synthetic peptide is 
phosphorylated by Syk, was measured on a Packard Discovery Microplate analyzer or on an LJL 
Biosystems Analyst AD microplate reader. Inhibition of syk activity with compounds of the invention 
was expressed as percentage inhibition of control activity exhibited in the absence of test compounds. 

20 Particular compounds of the invention inhibit syk activity with IC50S in the range 100 micromolar to 3 

nanomolar. Preferred compounds of the invention inhibit syk activity with IC50S in the range 100 

nanomolar to 3 nanomolar. Especially preferred compounds of the invention inhibit syk activity with 
IC50S in the range 10 nanomolar to 3 nanomolar. 

25 2. Antigen-induced degranulation of Rat Bosophilic leukemia (RBL) cells as measured by 
f^HI 5-hvdoxvtrvptamine (serotonin) release 

2. 1 Cell culture, labelling of RBL-2H3 cells and performance of assay. 

30 Method A: For each 24-well culture plate to be set up, 6 x 1 0^ cells RBL-2H3 cells were washed and 

resuspended in 15 mL DMEM-10 containing 25\x\ of ImCi/ mL [^Hj-serotonin (0.5jaCi/ mL final 
concentration) and 1 p.g/ mL (1 5 mL) of anti-DNP IgE. 0.5 mL of cell suspension was added into each 
well of a 24-rwell plate. Cells were incubated for 2 days at 37°C, until they have reached confluence. 

■ 

The medium was gently aspirated from each well and the cells were then washed with assay buffer. A 
35 final volume of 200 mL of assay buffer (+ or - the test compounds at the appropriate concentrations) 
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was then added to each of three replicate wells. lOOng/ mL of DNP (antigen) was then added to all 

wells (excluding negative control wells i.e. to measure spontaneous [^H]-serotonin release in the 
absence of receptor cross-linking). The cells were incubated for 30 minutes at 37°C and the reaction 
was stopped by transferring lOOjil of the supernatant from each sample into a liquid scintillation 
5 microtitre plate kept on ice. 200pi of scintillant-40 was then added to each well of the microtitre plate 
and the plate was read on a Topcount Liquid Scintillation Counter. 

Method B: RBL-2H3 cells are maintained in T75 flasks at 37°C and 5%CC>2, and passaged every 3-4 

days. To harvest cells, 5 ml trypsin-EDTA is used to rinse the flask once, then 5 ml trypsin is added to 
10 each flask, and incubated at room temperature for 2 minutes. Cells are transferred to a tube with 14ml 

medium, spun down at 1 100 rpm RT for 5 minutes and'resuspended at 2xl0^/ml. Cells are sensitized 
by adding 1 |il of DNP-specific IgE to every 10 ml of cells. 200p.I of cells are added to each well of a 
flat-bottom 96 well plate (40,000 cells/well), and the plate incubated overnight at 37°C and 5%C02. 

The next day compounds are prepared in 100% DMSO at lOmM. Each compound is then diluted 
15 1 : 1 00 in assay buffer and then diluted further in 1% DMSO-assay buffer to obtain final concentrations 
of 0.03-30|ulM. 80jal assay buffer is added to each well, followed by 1 0|j.l of diluted compound. 
Incubation follows for 5 minutes. IOjjJ of DNP-HSA (lOOng/ml) is added to each well and incubated 
at 37°C (no CO2) for 30 minutes. As one control, 1% DMSO alone (no compound) is added to a set of 

wells to determine total release. As another control, add buffer instead of DNP-HSA to another set of 
20 wells to determine the assay background. After the 30 minutes incubation, the supernatants are 

transferred to a new 96-well plate. Add 50|j.l supernatant to each well of an assay plate. Add 100|il of 
substrate solution to each well and incubate at 37°C for 90 minutes. Add 50|xl of 0.4 M glycine 
solution to stop the reaction and the plate is read at 405 nm on a Molecular Devices SpectraMax 250 

• ■ 

* * 

plate reader. 

25 

2.2 Calculation of results 
Method A 

(i) The mean ± s.e.m. of each set of triplicate wells was calculated. 
" 30 (ii) Maximum response was the positive control wells containing antigen (lOng/mL) but no compound. 

(iii) Minimum response was the control wells containing no antigen and no compound. 

(iv) Using these values as the maximum (100%) and minimum (0%) values respectively, the data was 
normalised to give a percentage of the maximum response. 

(v) A dose response curve was plotted and the IC50 of the compound was calculated. 



35 
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Method B 

(i) The mean ± SD of each set of triplicate wells was calculated. 

(ii) Maximum response was the positive control wells containing antigen (lOOng/mL) but no 
compound. 

5 (iii) Minimum response was the control wells containing buffer (no antigen) and no compound. 

(iv) Using these Values as the maximum (100%) and minimum (0%) values respectively, the 
experimental data was calculated to yield a percentage of the maximum response (designated % 
control). 

(v) A dose response curve was plotted and the IC50 of the compound was calculated using Prism 
10 GraphPad software and nonlinear least squares regression analysis. 

Compounds of the invention inhibit antigen-induced degranulation of Rat Bosophilic leukemia (RBL) 
cells with EC50S in the range 100 micromolar to 0.01 micromolar. 

■ 

15 B. IN VITRO TEST PROCEDURES FOR KDR 

i 

1 . Inhibitory effects of compounds on KDR 

Inhibitory effects of compounds on KDR-substrate phosphorylation assay - were determined using a 
20 flashplate ( 96-multiwell plates, New England Nuclear) assay. 

The cytoplasmic domain of human enzyme has been cloned as glutathione S-transferase (GST) fusion 
into the pFastBac-GST tagged (reading frame) B baculovirus expression vector. The protein has been 
expressed in SF21 cells and purified to about 60% homogeneity. 

25 

Kinase activity was determined in 20mM 4-morpholinepropanesulfonic acid sodium salt, lOmM 
MgCl2> lOmM MnCl2, ImM Dithiothreitol, 2.5mM ethyleneglycol-bis (beta-aminoethylether)- N,N'- 

tetraacetic acid, lOmM p-glycerophosphate, pH 7.2 containing 10 mM MgCl2, 100 |iM Na 3 VC>4, 

ImM NaF. 10 (xl of compound were added to 70fil of kinase buffer containing lOOng of Kinase 
30 Domain Receptor (KDR) enzyme at 4°C. Reaction was started by addition of 20jil of solution 
containing 2ng of substrate (SH2-SH3 fragment of PLCy expressed as GST fusion protein ), 2p,Ci 
y 33 P[ATP] and 2fiM cold ATP. After Ih incubation at 37°C, reaction was stopped by addition of 1 
volume (lOOpJ) of 200mM EDTA. The assay buffer was then discarded and the wells washed three 
fold with 300 jil of phosphate buffered saline. Radioactivity was measured in each well using a 
35 Packard Model Top Count NXT instrument. 
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Background signal was deduced from the measurement of radioactivity in quadruplate wells containing 
radioactive ATP and substrate alone in kinase buffer. 

Control activity was deduced from the measurement of radioactivity of quadruplate wells containing 
the complete assay cocktail (y 33 P-[ATP], KDR and PLCg substrate) in the absence of test compound. 
5 Inhibition of KDR activity with compound of the invention was expressed as percentage inhibition of 
control activity exhibited in the absence of test compound. 

SU5614 lfiM (Calbiochem) was included in each plate in quadruplate as a control of inhibition. 
IC 50 's were calculated for compounds of the invention by plotting a dose-response curve. IC 5 o 
corresponded to the concentration of compound of the invention that induced a 50% inhibition of 
10 kinase activity. 

Particular compounds of the invention inhibit KDR activity with IC50S in the range 100 micromoiar to 
0.3 micromoiar. 

15 2. Cellular activity on endothelial cell 

2.1 Inhibition of Vascular endothelial growth factor (VEGF)-dependent human dermal microvascular 
endothelial cells (HDMEC) proliferation. 

20 The anti-KDR activity of the molecules of the invention was evaluated by [ !4 C]-thymidine uptake on 
HDMEC (Human Dermal Microvascular Endothelial Cell) in response to VEGF. 
HDMEC (Promocell, passage 5 to 7) were seeded in IOOjliI at 5,000 cells per well in Cytostar 96- 
multiwell plates (Amersham) precoated with Attachment factor (AF, Cascad Biologies) at 37°C, 5% 
C0 2 , at day 1. On day 2, complete cell medium (Basal medium supplemented with 5% of Fetal calf 

25 serum (FCS) and cocktail of growth factors) was replaced by minimum medium (basal medium 
supplemented with 5% of FCS) and cells were incubated for another 24h. On day 3, medium was 
replaced by 200 ^1 of fresh minimum medium supplemented or not with 100 ng/ml VEGF (R&D 
System) and containing or not compounds of the invention and 0.1 ^Ci [ M C]-thymidine. Cells were 
incubated at 37°C, 5% C0 2 for 4 days. [ 14 C]-thymidine uptake was then quantified by counting the 

30 radioactivity. Assays were performed in three replicate wells. The final concentration of DMSO in the 
assay is 0.1%. The % inhibition is calculated as [cpm ( +vEGF) - c P m (+VEGF+ Cp d)/ cpm (+ vEGF) - cpm 

(BM5%FCS)]xlQ0- 



35 



2.2 Effect of molecules on VEGF-independent HDMEC growth : 
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HDMEC (5,000 cells per well) are seeded in complete medium (CM) in Cytostar 96-multiwell plates 
(Amersham) precoated with Attachment factor (AF, Cascad Biologies) at 37°C, 5% C0 2l at day 1 . 
Complete medium is then removed and cells are incubated in 200^1 of complete medium containing 
molecules of the invention and [ 14 C]-thymidine (0.1 \iC\) . The uptake of [ I4 C]-thymidine is quantified 
5 using Wallac betaplate after 3 days of incubation. The % inhibition is calculated as [cpm (C M) - cpm (C m 
+ c P d)/cpni(CM)]xl00. 

♦ 

C. IN VITRO TEST PROCEDURES FOR AURORA2 

10 1 . Inhibitory effects of compounds on Aurora2 kinase 

Inhibitory effects of compounds on Aurora2 kinase were determined using a nichel-chelate flashplate 
radioactive assay. 

15 N-terminally His-tagged full length recombinant aurora2 was expressed in E.coli and purified to near 
homogeneity. 

N-terminally His-tagged NuMA (Nuclear protein that associates with the Mitotic Apparatus) C- 
terminal fragment (Q1687-H2101) was expressed in Rcoli, purified by nichel chelate chromatography 
and used as substrate in Aurora2 kinase assay. For kinase activity determination NuMAsubstrate was 
20 freshly equilibrated in kinase buffer (50 mM Tris-HCl, pH7.5 , 50 mM NaCl , 10 mM MgCl 2 ) 

supplemented with 10% (v/v) glycerol and 0.05% (w/v) NP40 by chromatography on a Pharmacia 
PD10 column. 

The kinase activity of Aurora2 was measured in a nichel chelate flashplate (New England Nuclear, 
25 model SMP1 07). Each well contained 100 [il of the following solution : 0.02 |iM Aurora2 ; 0.5 \iM 
NuMAsubstrate ; 1 pM ATP supplemented with 0.5 nCi[y - 33 P]- ATP. The solutions were incubated 
for 30 minutes at 37 °C. The assay buffer was then discarded and the wells rinsed twice with 300 jil of 
kinase buffer. Radioactivity was measured in each well using a Packard Model Top Count NXT 
instrument. 

30 Background signal was deduced from the measurement of radioactivity in duplicate wells containing 
radioactive ATP alone in kinase buffer treated in the same manner as other samples. 
Control activity was deduced from the measurement of radioactivity of duplicate wells containing the 
complete assay cocktail (ATP, Aurora2 and NuMA substrate) in the absence of test compound. 
Inhibition of Aurora2 activity with compound of the invention was expressed as percentage inhibition 

35 of control activity exhibited in the absence of test compound. Staurosporin was included in each plate 
as a control of inhibition. 
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IC 5 o's were calculated for compounds of the invention by plotting a dose-response curve. IC 50 
corresponded to the concentration of compound of the invention that induced a 50% inhibition of 
kinase activity. 

* 

5 Particular compounds of the invention inhibit Aurora2 activity with IC50S in the range 100 micromolar 
to 0.1 micromolar. Preferred compounds of the invention inhibit Aurora2 activity with IC50S in the 
range 100 nanomolar to 10 nanomolar. 

D. IN VITRO TEST PROCEDURES FOR FAK 

10 

1 . Inhibitory effects of compounds on FAK 

Inhibitory effects of compounds on FAK kinase - autophosphorylation assay - were determined using a 
time-resolved fluorescent assay. 

15 

The full length cDNA of human enzyme has been cloned into the pFastBac HTc baculovirus 
expression vector. The protein has been expressed and purified to about 70% homogeneity. 

Kinase activity was determined in 50 mM Hepes pH 7.2 containing 10 mM MgCl2, 100 |iM Na 3 V0 4 , 

Z0 15 jiM adenosine triphosphate. Enzyme reactions were terminated by the addition of Hepes buffer pH 
7.0, containing 0.4 M KF, 133 mM EDTA, BSA 0.1% containing an anti-6His antibody labelled with 
XL665 (FAK is His-tagged) and a monoclonal tyrosine phosphospecfic antibody conjugated to a 
europium ciyptate (Eu-K). Features of the two fluorophores, XL-665 and Eu-K are given in G.Mathis 
et al., Anticancer Research, 1997, 17, pages 301 1-3014. The specific long time signal of XL-665, 

25 produced only when the FAK enzyme is autophosphorylated, was measured on a Packard Discovery 
Microplate analyzer. Inhibition of FAK activity with compounds of the invention was expressed as 
percentage inhibition of control activity exhibited in the absence of test compounds. 

2. Proliferation/viability of human melanoma SK-Mel-28 cells as measured by 
30 [ 14 C] Thymidine uptake 

2. 1 Cell culture, labelling of SK-Mel-28 cells and performance of assay. 

SK-Mel-28 were seeded at 5,000 cells per well in Cytostar 96-multiwell plates (Amersham) at 37°C, 
35 5% C0 2 , at day 1 . On day 2, celt medium was replaced by fresh Eagle's minimum essential medium 
(MEM) culture medium supplemented with 10 % FCS, 1% non essential amino acids, 1 % sodium 
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pyruvate and containing 0.1 p.Ci of [ I4 C]-Thymidine plus increasing concentrations of compounds in a 
200 nl final volume. Cells were incubated at 37°C, 5% C0 2 for 48 hours. [ l4 C]-Thymidine uptake was 
quantified by counting the radioactivity 48 hours after initiation of treatment. Assays were performed 
in three replicate wells. 

5 

2.2 Calculation of results 

■ 

(i) The mean db s.e.m. of each set of triplicate wells was calculated. 

(ii) Maximum response was the positive control wells containing cells but no compound. 
10 (iii) Minimum response was the control wells containing no cell and no compound. 

(iv) Using these values as the maximum (100%) and minimum (0%) values respectively, the data were 
normalized to give a percentage of the maximum response. 

(v) A dose response curve was plotted and the IC50 (the concentration of drug that induces a 50% 
decrease in [ l4 C]-thymidine uptake) of the compound was calculated. 

15 

3. Migration of human melanoma SK-Mel-28 cells on Fibronectin matrix . 



3.1 Cell culture and performance of assay. 



20 SK-Mel-28 (250,000 cells ) were pretreated with increasing concentrations of compounds for 15 min at 
37°C, 5 % C0 2 . They were then loaded in presence of the compound on the upper side of 12 fim 12- 
multiwell chemotaxis Boyden chambers (Becton Dickinson) and allowed to migrate to the lower 
chamber containing fibronectin (10 ng/ml) as chemoattractant in basal RPMI culture medium for 24 
hours at 37°C, 5 % C0 2 . Cells were then fixed and stained in Diff-Quick (Diff-Quick Fix, I and II 

* 

25 solutions, Dade Behring) and cells from the upper side of the chamber were removed. Stain was 
solubilized from lower side adherent cells and cell migration was quantified by optic density 
measurement. Assays were performed in two replicate wells. 

3.2 Calculation of results 

30 

(i) The mean ± s.e.m. of each set of duplicate wells was calculated. 

(ii) Maximum response was positive control wells containing cells but no compound and allowed to 
migrate on fibronectin. 

(iii) Minimum response was the control wells containing cells but no compound and allowed to 
35 migrate on basal culture medium w/o chemoattractant. 
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(iv) Using these values as the maximum (100%) and minimum (0%) values respectively, the data were 
normalized to give a percentage of the maximum response. 

(v) A dose response curve was plotted and the IC50 concentration of drug that induces a 50% 
decrease in cell migration) of the compound was calculated. 

5 

Particular compounds of the invention inhibit FAK activity with IC50S in the range 100 micromolar to 

0. 3 micromolar. 

E. IN VITRO TEST PROCEDURES FOR IGF 1R 

10 

1. Inhibitory effects of compounds on IGF1R 

Inhibitory effects of compounds on IGF1R- autophosphorylation activity - were determined using a 
time-resolved fluorescent assay. 

15 

The cytoplasmic domain of human IGF 1R has been cloned as glutathione S-transferase (GST) fusion 
into the pFastBac-GST tagged baculovirus expression vector. The protein has been expressed in SF21 
cells and purified to about 80% homogeneity. 

20 Kinase activity was determined in 50 mM Hepes pH 7.5 containing 5 mM MnCl2, 50 mM NaCl , 3% 

Glycerol, 0.025% Tween 20, 120 \iM adenosine triphosphate. Enzyme reactions were terminated by 
the addition of 100 mM Hepes buffer pH 7.0, containing 0.4 M KF, 133 mM EDTA, BSA 0.1% 
containing an anti-GST antibody labelled with XL665 and an anti-phosphotyrosine antibody 
conjugated to a europium cryptate (Eu-K). Features of the two fluorophores, XL*665 and Eu-K are 
25 given in G.Mathis et al., Anticancer Research, 1997, 17, pages 301 1-3014. The specific longtime 
signal of XL-665, produced only when the IGF 1R enzyme is autophosphorylated, was measured on a 
Victor analyser (Perkin-elmer). Inhibition of IGF1R kinase activity with compounds of the invention 
was expressed as percentage inhibition of control activity exhibited in the absence of test compounds. 

* 

30 2. Proliferation/viability of human breast carcinome MCF-7 cells as measured by 
[ 14 C] Thymidine uptake 

2.1 Cell culture, labelling of MCF-7 cells and performance of assay. 

35 The antiproliferative effect of the molecules on MCF-7 cells was evaluated by [^ 4 C]-thymidine uptake 
72 hours after IGFl-induced cell proliferation. 
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MCF-7 cells were seeded at 25,000 cells per well in Cytostar 96-multiwell plates (Amersham) at 37°C, 
5% C0 2 , at day 1, left overnight in EMEM medium supplemented with 10% of FCS to allowed cell 
attachment. At day 2, the medium culture was changed for EMEM/HamFl 2, 50/50 in order to 
deprivate the cells for 24 hours. On day 3, cell medium was replaced by fresh EMEM with 1% of 
5 sodium pyruvate, penicillin, streptamicin and 50ng/ml final concentration of IGF1. Then, O.ljiCi of 

[^CJ-Thymidine and 3\il of compounds were added in 213^1 final volume. Cells were incubated at 

37°C, 5% CO2 for 72 hours. [ 14 C]-Thymidine uptake was quantified by counting the radioactivity 72 

hours after IGF1 -induced proliferation 

(Microbeta trilux counter, Perkin-elmer). IC50 determinations were performed in duplicate with 10 

■ 

10 increasing concentrations. 
2.2 Calculation of results 

(i) The mean ± s.e.m. of each set of duplicate wells was calculated. 
15 (ii) Maximum response signal value was calculated from the positive control wells containing cells 
stimulated by IGF1 but no compound. 

(iii) Minimum response signal value was calculated from the control wells containing cells 
unstimulated by IGF1 and no compound. 

(iv) Using these values as the maximum (100%) and minimum (0%) values respectively, the data were 
20 normalized to give a percentage of the maximum response. 

(v) A dose response curve of 1 0 points was plotted and the IC50 (the concentration of drug that induces 

a 50% decrease in specific signal) of the compound was calculated by non-linear regression analysis. 
3. IGF1R autophosphorylation in MCF7 cell line after IGF1 stimulation 

25 

3.1 Cell culture and performance of assay. 

IGF 1 -induced IGF1 R autophosphorylation in cells was evaluated by ELISA technique. 

MCF-7 cells were seeded at 600 000 cells per well in 6-multiwell plates, left over night in 10% serum 

30 and then serum-starved for 24h. Compounds are added to medium 1 hour before IGF1 stimulation. 
After 10 minutes of IGF1 stimulation, cells are lysed with Hepes 50mM pH7.6, Triton XI00 1%, 
Orthovanadate 2mM, proteases inhibitors. Cell lysates are incubated on 96-multiwell plates pre-coated 
with anti-IGFIR antibody, followed by incubation with an anti-phosphotyrosine antibody coupled to 
peroxydase enzyme. Peroxidase activity level (measured by OD with a luminescent substrate) reflects 

35 receptor phosphorylation status. 
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3.2 Calculation of results 

(i) The mean ± s.e.m. of each set of duplicate wells was calculated. 
5 (ii) Maximum response signal value was calculated from positive control wells containing lysates of 
cells stimulated by IGF 1 but no compound. . 

(iii) Minimum response signal value was calculated from the control wells containing lysates of 
unstimulated cells and no compounds. 

(iv) Using these values as the maximum (100%) and minimum (0%) values respectively, the data were 
10 normalized to give a percentage of the maximum response. 

(v) A dose response curve was plotted and the IC50 (the concentration of drug that induces a 50% 

decrease in OD measure) of the compound was calculated. 

Particular compounds of the invention inhibit IGF1R activity with IC50S in the range 100 micromolar 
15 to 60 nanomolar. Preferred compounds of the invention inhibit IGF 1R activity with IC50S in the range 
100 nanomolar to 60 nanomolar. 

IN VIVO TEST PROCEDURES FOR SYK INHIBITORS 

20 

1 . Inhibition of antigen induced airway inflammation - single-and multiple-day oral dosing studies. 
Compounds of the invention were assessed in the allergic Brown Norway rat. The models used in 
these in vivo studies mimic relevant pathological features of allergic airway disease. These studies • 
demonstrated that compounds of the invention inhibit the accumulation of inflammatory cells in the 
25 airways allergic twenty-four hours after antigen inhalation. The endpoints measured included the 

appearance of inflammatory leukocytes in the bronchoalveolar lavage fluid (BALF), lung digest fluid, 
and in the tissue as quantified by histopathological analysis. 

Protocol for sensitization and challenge 
30 Brown Norway rats were sensitized on days 0, 12 and 21 with ovalbumin (lOOjig, i.p) administered 
with aluminium hydroxide (100 mg, i.p). On day 30, the rats were exposed to a 1% aerosol of 
ovalbumin for a period of 30 minutes. The animals were then returned to housing. 

* 

Protocol for Dosing 

35 Test drug was administered orally 1 hour before the initiation of the allergen inhalation challenge. 
Four hours after the end of the antigen inhalation challenge, a second dose of drug was given orally. 
Doses of compound were administered at half log divisions between 3 and 100 mg/kg. 
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In separate studies drug was administered two times daily for 4 days before the inhalation of antigen. 
The final dose of compound in these studies was also given at 4 hours after the antigen challenge. 

5 Protocol for Bronchoalveolar lavage (BAD recovery 

Twenty-four hours after the antigen inhalation challenge, cells were recovered from the airway lumen 
by bronchoalveolar lavage by euthanizing the animals, and washing the lungs with three 5-ml aliquots 
of RPMI/FCS. The washes were allowed to remain in the lungs for 30 seconds each before gentile 
removal. The three samples were pooled and total and differential white blood cell counts were 
10 measured on BAL samples. An ARGOS system was used to assess total cells and differential cell 
counts were made using light microscopy of Wright-Giemsa stained cytocentrifuge preparations. 

Protocol for Histopathologv of lungs 

Immediately after BAL, the lungs were insufflated with 10% neutral buffered formalin (NBF), at 30cm 
15 water pressure. The lungs were removed and placed in jars of 10% NBF. After fixation in 10% NBF 
for a minimum of 24 hours the lungs were processed through graded alcohol and into wax locks. The 
lungs were blocked longitudinally and one 2 jwm longitudinal section for each animal was cut at the 
level of the main bronchi. Sections were then stained with haematoxylin and eosin. Pathological 
assessment of sections was performed and a grading for the bronchiolar epithelium and sub-mucosa 
20 was assigned 

Protocol for lung digest 

In some studies the lung itself was digested, to recover the inflammatory cells localized within the 
tissue. In these studies the cells were obtained by perfusing the left lung with RPMI/FCS in order to 
25 remove the blood pool of cells immediately after BAL. In the se studies the he right hand side of the 
lung was insufflated and fixed with buffered formalin for histopathological analysis. The lung to 
undergo digestion was standardized across animals by taking a 300mg the section of the lung tissue and 
exposing it to collagenase digestion. This freed the cells within the lung tissue and allowed their 
recovery. Total and differential cell counts were performed on these recovered cells. 

30 

Results 

(i) Following antigen inhalation there was a significant increase in the numbers of eosinophils and 
neutrophils in the non-drug treated groups. His was evidenced by the significant increase in BAL and 
tissue digest eosinophil and neutrophils numbers as well as the lung histopathology score. 
35 (ii) No changes in BAL macrophage/monocyte cell numbers were observed with antigen challenge 
or with any drug treatment. 
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(iii) The compound as able to inhibit significantly the infiltration of neutrophils and eosinophils 24 
hours after antigenic challenge compared to the non-drug treated controls as assessed in all three 
methods noted above. The dose range for efficacy was between 3 and 100 mg/kg po. 

(iv) In the multiple-day drug administration studies, there was quantitatively similar inhibition of the 
5 cellular influx as seen in the single day studies. 

These results indicate that compounds of the invention demonstrate anti-inflammatory activity when 
given prophylacticlly in a rat model of antigen induced leukocyte infiltration 

10 2. Inhibition of antigen induced airway inflammation -single-day ip dosing studies 

Protocol for sensitization and challenge 

Brown Norway rats were sensitized on days 0, 12 and 21 with ovalbumin (100ng, i.p) administered 
with aluminium hydroxide (100 mg, i.p). On day 30, the rats were exposed to a 1% aerosol of 
15 ovalbumin for a period of 30 minutes. The animals were then returned to housing. 

Protocol for Dosing 

Test drug was administered four times intraperitoneally rather than po. The dosing regimen was 30 
min pre-challenge and 2, 4 and 8 hours after allergen inhalation challenge. 

20 

Protocol for Bronchoalveolar lavage (BAL) recovery 

Twenty-four hours after the antigen inhalation challenge, cells were recovered from the airway lumen 
by bronchoalveolar lavage by euthanizing the animals, and washing the lungs with three 5-ml aliquots 
of RPMI/FCS. The washes were allowed to remain in the lungs for 30 seconds each before gentile 
25 removal. The three samples were pooled and total and differential white blood cell counts were 
measured on BAL samples. An ARGOS system was used to assess total cells and differential cell 
counts were made using light microscopy of Wright-Gieinsa stained cytocentrifuge preparations. 

Protocol for Histopathology of lungs 

30 Immediately after BAL, the lungs were insufflated with 1 0% neutral buffered formalin (NBF), at 30cm 
water pressure. The lungs were removed and placed in jars of 10% NBF. After fixation in 10% NBF 
for a minimum of 24 hours the lungs were processed through graded alcohol and into wax locks. The 
lungs were blocked longitudinally and one 2 p,m longitudinal section for each animal was cut at the 
level of the main bronchi. Sections were then stained with haematoxylin and eosin. Pathological 

35 assessment of sections was performed and a grading for the bronchiolar epithelium and sub-mucosa 
was assigned. 
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Protocol for lu n g digest 

In some studies the lung itself was digested, to recover the inflammatory cells localized within the 
tissue. In these studies the cells were obtained by perfusing the left lung with RPMI/FCS in order to 
5 remove the blood pool of cells immediately after BAL. In the se studies the he right hand side of the 
lung was insufflated and fixed with buffered formalin for histopathologic^ analysis. The lung to 
undergo digestion was standardized across animals by taking a 300mg the section of the lung tissue and 
exposing it to collagenase digestion. This freed the cells within the lung tissue and allowed their 
recovery. Total and differential cell counts were performed on these recovered cells. 

10 

Results 

(i) Following antigen inhalation there was a significant increase in the numbers of eosinophils and 
neutrophils in the non-drug treated groups. This was evidenced by the significant increase in BAL and 
tissue digest eosinophil and neutrophil numbers as well as the lung histopathology score. 
15 (ii) Compounds of the invention were able to inhibit significantly the infiltration of neutrophils and 
eosinophils 24 hours after antigenic challenge compared to the non-drug 

treated controls as assessed in all three methods noted above. The dose range for efficacy was between 
3 and 100 mg/kgpo. 

20 These results indicate that compounds of the invention demonstrate anti-inflammatory activity when 
given prophylacticlly in a rat model of antigen induced leukocyte infiltration either orally or 
intraperitoneal^. 

3. Inhibition of acute antigen induced bronchoconstriction in the allergic rat 

25 

Protocol for sensitization and challenge 

Brown Norway rats were sensitized on days 0, 12 and 21 with ovalbumin (100|xg, i.p) administered 
with aluminium hydroxide (100 mg, i.p). On the day of study the rats were surgically prepared for the 
measurement of pulmonary mechanics and mechanically ventilated. After a five-minute equilibration 
30 period, the animals received a bolus of ovalbumin (1 mg per rat). The animals were then followed for 
15 minutes and peak changes from base line resistance recorded as the response to antigen challenge. 

Protocol for Dosing 

Test drug was given either p.o. or i.p. 24 and 2 hours before the iv bolus injection of ovalbumin. The 
35 range of compound delivered in these studies was 1 0-1 00 mg/kg po. 
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■ 

Results 

Following antigen challenge in the non-drug treated and budesonide control-treated animals there was 
a significant increase in the airway resistance over baseline. In contrast, compounds of the invention 
significantly inhibited the antigen-induced bronchoconstriction. 

5 

These results indicate that compounds of the invention inhibit antigen-induced bronchoconstriction. 

4. Inhibition of Sephadex induced rat lung edema and cytokine gene expression in the allergic rat 

10 Protocol for Sephadex administration 

Male Sprague-Dawley rats (400 g), were dosed i.t. with vehicle (saline) or Sephadex (5mg/kg) in a 
dose volume of 1 ml/kg under halothane anesthesia (4% in oxygen for 3 min). 

Protocol for Dosing 

15 Drug was administered p.o. 1 hour before and 5 hours after Sephadex i.t in a dose volume of 1 ml/kg.. 
Protocol for Assessing edema as an endpoint 

Twenty-four hours after Sephadex administration the animals were sacrificed with Euthatal (1 ml/kg 
i.p.), the heart and lungs removed en bloc. An increase in wet weight was used as an index of edema. 
20 The wet weight determined and then corrected for lOOg initial body weight. 

Protocol for RT-PCR (measurement of cytokine gene expression) 

RNA was isolated from |ung tissue by a guanidium thiocyanate-phenol-chloroform extraction 
technique. RNA was reverse transcribed to cDNA using AMV reverse transcriptase. cDNA for IL-5, 
25 IL-4, eotaxin and GAPDH (control gene) were amplified by PCR using oligonucleotide sequences 
synthesized (Gibco) from published sequences. 

The PCR reagents were overlaid with mineral oil and amplification was carried out through 25-35 
cycles of denaturation at 95°C for 1 minute, annealing at 55-65°C for 1 minute and extending at 72°C 
30 for 7 minutes. The PCR products, stained with ethidium bromide, were electrophoresed in 2% agarose 
gels to visualize cDNA bands. 

Bands of each target fragment were visualized by ultraviolet transillumination and photographed. 
Photographs were scanned on a densitometer and integrated optical densities (OD x mm) of each band 
35 were calculated by image analysis software (Imagemaster, Pharmacia). For each animal, the amount of 
each cytokine PCR product was normalized to the amount of GAPDH PCR product. 
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Results 

(i) Sephadex instillation alone evoked a significant edema of 32% 

(ii) Compounds of the invention inhibited the edema in a dose dependant manner by at doses of 10, 
5 30 and lOOmg/kg 

(iii) Sephadex caused an increased expression of the Th-2 cytokines IL-4 and IL-5 together with the 
CC chemokine eotaxin in the lung 24 hours after challenge. There was a trend toward an increase in the 
expression of IL-5 and eotaxin mRNA. 

(iv) L-4 mRNA expression was dose dependently inhibited by compounds of the invention. 

10 

Compounds of the invention inhibit Sephadex induced lung edema in the rat, which is associated with a 
reduction in Sephadex induction of IL-4. 

5. Inhibition of antigen-induced histamine release in the allergic Brown-Norway rat 

15 

Protocol for sensitization and challenge 

Brown Norway rats were sensitized on days 0 5 12 and 21 with ovalbumin (lOOjig, i.p) administered 
with aluminium hydroxide (100 mg, i.p)! On the day of study, the rats were surgically prepared for the 
inftision of antigen. After a five-minute equilibration period, the animals received a bolus of 
20 ovalbumin (1 mg per rat). Blood samples were taken 2 minutes after ovalbumin challenge and plasma 
histamine levels were measured using a histamine ELISA. 

Protocol for Dosing 

Test drug was given i.p. 30 min before ovalbumin challenge. Only a single 30 mg/kg i.p. 
25 concentration was used in this study 

Results 

Following antigen challenge, preferred compounds of the invention for inhibition of syk activity 
significantly inhibited the antigen-induced histamine release in comparison to the vehicle treated 
30 group. 

These results indicate that compounds of the invention inhibit antigen-induced histamine release. 



35 6. Inhibition of ED-1+ alveolar macrophages in rat lung tissue 
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Protocol for sensitization and challenge 

Brown Norway rats were sensitized on days 0, 12 and 21 with ovalbumin (100|ig, i.p) administered 
with aluminium hydroxide (100 mg, i.p). On day 30, the rats were exposed to a 1% aerosol of 
ovalbumin for a period of 30 minutes. The animals were then returned to housing. 

5 

Protocol for Dosinfi 

Test drug was given either p.o. or i.p. 24 and 2 hours before the iv bolus injection of ovalbumin. The 
range of compound delivered in these studies was 10-100 mg/kg po. 

10 Protocol for EDI quantification 

Alveolar macrophages were quantified following immunostaining with ED-1 antibody in paraffin- 
embedded lung tissue sections. 

Results 

15 (i) Ovalbumin challenge resulted in a 10-fold increase in the number of ED1+ macrophages in the 
alveolar bed. 

(ii) Inhibition of Syk Kinase significantly reduced the ovalbumin-induced increase in EDI alveolar 
macrophages in a dose-dependent manner. 

20 Oral administration of compounds of the invention produced a dose-related reduction in ED-1+ 
alveolar macrophages following ovalbumin challenge. 

■ 

■ 

* * * * 

7. Inhibition of antigen-induced airway neutrophilia in the Brown-Norway rat 

25 

Protocol for sensitization and challenge 

Brown Norway rats were sensitized on days 0, 12 and 21 with ovalbumin (lOOfig, i.p) administered 
with aluminium hydroxide (100 mg, i.p). On day 30, the rats were exposed to a 1% aerosol of 
ovalbumin for a period of 30 minutes. The animals were then returned to housing. 

30 

Protocol for Drug dosing 

One hour before antigen challenge, rats were dosed orally. The range of compound delivered in these 
studies was 1-100 mg/kg po. 
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Protocol for cell analysis 

Four hours after challenge, cells were recovered from the airway lumen by bronchoalveolar lavage 
(RPMI/FCS as previously described). Immediately after lavage, lungs were perfused with RPMI/FCS 
to remove the blood pool of cells. 300 mg of tissue was chopped and cells were recovered by 
5 . enzymatic (collagenase) disaggregation. Differential cell counts were made by light microscopy of 
stained cytocentrifuge preparations stained with Wright-Giemsa stain. 

* 

Results 

(i) Four hours after antigen challenge a significant increase in neutrophils was observed in both the 
10 BAL and lung tissue. 

(ii) The ovalbumin-induced increase in neutrophils in the BAL, but not the lung tissue, was 
significantly suppressed by compounds of the invention. 

8. Inhibitory effects on LPS-Induced TNFoc Production/Release 

15 

■ 

Protocol 

In vivo challenge of mice with bacterial lipopolysacchride (LPS) leads to production of pro- 
inflammatory cytokines, including TNFa and IL-1 p. At numerous time following dosing with 
compounds of the invention , BALB/c mice (males, 25 gbw) were challenged with LPS (40 |ig, i.p., E. 
20 coli serotype 0111 :B4). Sera collected at 90 minutes following LPS challenge were analyzed by 
ELISA for levels of pro-inflammatory cytokines, including TNFa. 

Results ' • 

Oral dosing of mice with compounds of the invention (3-60mg/kg) produced a dose dependent 
25 inhibition of serum levels of TNFa without significantly affecting levels of IL-1 p. Duration of action 
studies demonstrated that oral dosing with compounds of the invention could produce significant 
inhibition of serum TNFa levels when compounds were administered up to 4 hours prior to LPS- 
challenge. LPS-induced increases in serum TNFa levels in vehicle-treated mice were compared to 
compound-treated mice using a one way ANOVA and Dunnett's test for multiple comparisons. 
30 Significance was accepted at p < 0.05 

9. Inhibitory effects on Collagen-Induced Arthritis in Rats: 
Protocol 

35 Collagen-induced arthritis (CIA) can be elicited in susceptible strains of rats, mice and non-human 

primates. CIA was induced in female Lewis rats (140-150 gbw) by the intradermal injection of bovine 
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ell (400ug) suspended in incomplete Freund's adjuvant (IFA) on days 0 and 7. Oral dosing with 
compounds of the invention was initiated on day 6 and continued daily until study termination on day 
21. 

5 Results 

Ankle joint swelling was measured 3x/week with the aid of calipers. Data are presented as 
decrease in joint swelling compared to vehicle-treated rats. A significant inhibition in joint 

■ 

inflammation was observed in rats orally dosed with compounds, of the invention (30 mg/kg b.i.d). 
Significance (p < 0.05) is determined by a one-way Anova and Dunnetfs test for multiple 
10 comparisons. 

10. Inhibitory effects on MoAb-Induced Arthritis in Mice: 

■ 

Protocol 

15 Not only can CIA be induced by the injection of cH, but a passive form of disease can also be elicited 
by injection of mice with a cocktail of monoclonal antibodies (MoAb) raised against 4 cross- 
reacting/disease epitopes derived from chick ell. Induction of arthritis is dependent on the formation of 
immune complexes, complement activation and neutrophil/macrophage migration into the joints. Due 
to the role played by Fey receptors (FcyRI and FcyRIII) in the induction of arthritis, this model was also 

20 chosen to profile compounds of the invention. BALB/c mice (males, 6-8 weeks of age) were injected 
on day 0 with MoAb (2 mg, i.v.) and day 2 with LPS (25 \xg, i.p.). Dosing with compounds of the 
invention was initiated on the day of MoAb injection and continuing until study termination on day 14. 
Mouse joints were macroscopically scored 3X/week for the development of arthritis (% incidence of 
disease) and disease severity (the number of mice having at least one affected paw divided by the total 

25 number of animals per group). Disease severity scores for each animal range from 0-4 / paw (with a 

possible maximum score of 16 / mouse) depending on clinical signs of disease which are assessed from 
0 = no visible signs of arthritis (negative) to 4 = ankylosis or total loss of joint function. 

Results 

30 Significant dose-dependnet inhibition in joint swelling was observed in mice orally dosed with 

compounds of the invention (10, 30 mg/kg b.i.d). Additionally, significant dosed-dependent inhibition 
of histological parameters, pannus, inflammation, cartilage ad bone erosion was also observed in mice 
orally dosed with either 10 or 30 mg/kg b.i.d. 



35 



1 1 . Inhibition of Arthus Reaction in the Mouse Ear 
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Protocol 

Ear thickness was measured at baseline in Balb/c mice. This was followed by oral administration of 
compound 1 5 minutes before the intradermal injection of IgG to ovalbumin in the right ear and saline 
control vehicle in the left ear performed under anesthesia. Immediately after administration of IgG the 
animals were challenged with 1 00|jJ of ovalbumin mixed with Evans blue into the tail vein. At time- 
points 15 minutes, 45 minutes, 2.15 hours, 4.5 hours, and 6 hours the thickness of the ears were re- 
measured and then removed for analysis of Evans blue content. 

Results 

At all time points, both Evans blue extravasation and increased ear thickness were increased in the 
control treated animals and significantly inhibited compared to the controls in the compound treated 
animals. The left ears in all animals were not significantly changed from baseline. Therefore, 
compounds of the invention significantly suppressed the Arthus reaction. 

■ 

12. Passive Cutaneous Anaphylaxis in the Mouse Ear 

BALB/c mice were sensitized, in both ears, with an intradermal injection of 25 ug of monoclonal IgE 
anti DNP. After 16 to 20 hours, compounds of the invention were delivered intradermally to the right 
ear, and the left ear of the same mouse was injected with. The thickness of the ears were measured 10 
min after intradermal injections, and values were recorded as time zero. 15 min after the delivery of 
compound or the vehicle, the animal was injected iv (tail vein) with of 150 ug of DNP and ear swelling 
was recorded at 15, 30 and 60min. The net increase in each ear was calculated by subtracting the 
values at time 0 from those at time 15, 30 and 60 min. The percent inhibition of ear swelling is 
1-Rt/Lt. 

Results 

Compounds of the invention significantly inhibited ear swelling, at all time-points 

13. Airway Reactivity and Eosinophilia in Allergic Antigen Challenged Mice 

Protocol 
Sensitization:. 

Mice are sensitized with an intraperitoneal (i.p.) injection of 0.2 ml saline containing 1 mg of 
AI2OH3 hydrogel suspension and 10 ug of ovalbumin (ova) on days 0 and 7. 
Dosing and challenge: 



WO 03/000688 PCT/GB02/02799 

-314- 

The sensitized mice were dosed orally with compounds of the invention twice daily ?it 30 mg/kg 
from the initiation of sensitization. The mice were challenged from day 14 for 4 days for 25 min 
exposure to an aerosolized solution of 6% ova. 1 8 hrs after the last ova challenge, the airway 
hyperreactivity to aerosolized methacholine was measured wusing whole-body barometric 
5 plethysmography. The next day the animals were sacrificed and bronchoalveolar lavage collected 

and the eosinophils quantified. 

Results 

Treatment with compounds of the invention in the above protocol inhibited the induction of airway 
10 hyperreactivity that was measurable in control animals. The inhibition of the hyperreactivity was not 
statistically significant. In addition the eosinophilia found in the control treated animals was also not 
significantly inhibited though there was a small decrease in the magnitude of this response in the 
compound treated animals. 

15 14. Skin Allergic Inflammation in Mice 

Protocol 

The mice were sensitized ip with OVA+Alum on day 0 and 7. On day 20 the animals were challenged 

* 

subcutaneously with OVA. Compound was given orally 15 min before and 2 h after challenge with 
20 OVA. 

* 

Results 

The compound of invention inhibited the resultant mast activation, Neutrophils influx, Th2 
lymphocyte and Eosinophil infiltration. 
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WHAT IS CLAIMED IS: 

1 . A pharmaceutical composition comprising a selective kinase inhibitory amount of a compound 

* 

of general formula (I):- 




a) 

wherein:- 

Rl represents aryl or heteroaryl each optionally substituted by one or more groups selected from 
10 alkylenedioxy, alkenyl, alkenyloxy, alkynyl, aryl, cyano, halo, hydroxy, heteroaryl, heterocycloalkyl, 

nitro, R 4 , -C(=0)-R, -C(=0)-OR 5 , -C(=0)-NY l Y 2 -NY 1 Y 2 , -N(R 6 )-C(=0)-R 7 

-N(R 6 >C(=0)-NY 3 Y 4 -N(R 6 >C(=0>OR 7 , -N(R 6 )-S0 2 -R 7 , -N(R 6 )-S0 2 -NY 3 Y 4 , -S0 2 -NY 1 Y 2 and 

-Z 2 R; 

R 2 represents hydrogen, acyl, cyano, halo, lower alkenyl, -Z 2 R 4 , -S0 2 NY 3 Y 4 , -NY 1 Y 2 or lower alkyl 
15 optionally substituted by a substituent selected from aryl, cyano, heteroaryl, heterocycloalkyl, hydroxy, 
-Z 2 R 4 , -C(=0)-NY 1 Y 2 , -C(=0)-R, -C0 2 R 8 , -NY 3 Y 4 , -N(R 6 >C(=0>R, -NCRfycCO^NY'Y 2 , 

-N(R 6 )-C(=0)-OR 7 -N(R 6 )-S0 2 -R 7 , -N(R 6 )-S0 2 -NY 3 Y 4 , -S0 2 NY * Y 2 and one or more halogen 
atoms; 

R 3 represents hydrogen, aryl, cyano, halo, heteroaryl, lower alkyl, -Z 2 R 4 , -C(=0)-OR 5 or 
20 -C(=0)-NY 3 Y 4 ; 

R 4 represents alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl or heterocycloalkylalkyl each 
optionally substituted by a substituent selected from aryl, cycloalkyl, cyano, halo, heteroaryl, 

heterocycloalkyl, -CHO ( or a 5-, 6- or 7-membered cyclic acetal derivative thereof), -C(=0)-NY 1 Y 2 , 

-C(=0)-OR 5 , -NY 1 Y 2 -N(R 6 )-C(=0)-R 7 -N(R 6 )-C(=0)-NY 3 Y 4 , ~N(R 6 )-S0 2 -R 7 

25 -N(R 6 )-S0 2 -NY 3 Y 4 , -Z 3 R 7 and one or more groups selected from hydroxy, alkoxy and carboxy; 

R^ represents hydrogen, alkyl, alkenyl, aryl, arylalkyl, heteroaryl or heteroarylalkyl; 
R*> represents hydrogen or lower alkyl; 
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R 7 represents alkyl, aryl, arylalkyl, cycloalkyl, cycloalkylalkyl, heteroaryl, heteroarylalkyl, 
heterocycloalkyl or heterocycloalkylalkyl; 

represents hydrogen or lower alkyl; 
R represents aryl or heteroaryl; alkenyl; or alkyl* cycloalkyl, cycloalkylalkyl, heterocycloalkyl or 
5 heterocycloalkylalkyl each optionally substituted by a substituent selected from aryl, cycloalkyl, cyano, 
halo, heteroaryl, heterocycloalkyl, -CHO ( or a 5-, 6- or 7-membered cyclic acetal derivative thereof); 

-C(=0)-NY1y 2 , -C(=0)-OR 5 , -NY^Y 2 , -N(R 6 )-C(=0)-R 7 , -N(R 6 )-C(=0)-NY 3 Y 4 , -N(R 6 )-S0 2 -R 7 , 
-N(r6)-S02-NY 3 y4, -Z 3 R 7 and one or more groups selected from hydroxy, alkoxy and carboxy; 

X 1 represents N, CH, C-aryl, C-heteroaryl, C-heterocycloalkyl, C-heterocycloalkenyl, C-halo, C-CN, 
10 C-R 4 C-NY* Y 2 C-OH, C-Z 2 R, C-C(=0>R, C-C(=0)-OR 5 , C-C(=0)-NYl Y 2 , C-N(R8)-C(=0>R, 
C-N(R 6 )-C(=0)-OR 7 , C-N(R6)-C(<))-NY 3 Y 4 C-N(r6)-S0 2 -NY 3 Y 4 C-N(r6)-S0 2 -R, 

C-S0 2 -NY 3 Y 4 , C-N0 2j or C-alkenyl or C-alkynyl optionally substituted by one or more groups 

selected from aryl, cyano, halo, hydroxy, heteroaryl, heterocycloalkyl, nitro, -C(=0)-NY^Y 2 , 
-C(=0)-OR 5 , -NY 1 Y 2 -N(R 6 )-C(=0)-R 7 , -N(R 6 )-C(=0)-NY 3 Y 4 , -N(R 6 )-C(==0)-OR 7 

9 

15 -N(R 6 )-S0 2 -R 7 , -N(R 6 )-S0 2 -NY 3 Y 4 , -S0 2 -NY 1 Y 2 and -Z 2 R 4 ; 

j 

Y 1 and Y 2 are independently hydrogen, alkenyl, aryl, cycloalkyl, heteroaryl or alkyl optionally 
substituted by one or more groups selected from aryl, halo, heteroaryl, heterocycloalkyl, hydroxy, 

-C(=0)-NY 3 Y 4 -C(=0)-OR 5 , -NY 3 Y 4 , -N(R 6 )-C(=0)-R 7 , -N(R 6 )-C(=0>NY 3 Y 4 , -N(r6)-S0 2 -R 7 
-N(R 6 )-S0 2 -NY 3 Y 4 and -OR 7 ; or the group -NY'Y 2 may form a cyclic amine; 

20 Y 3 and Y 4 are independently hydrogen, alkenyl, alkyl, aryl, arylalkyl, cycloalkyl, heteroaryl or 
heteroarylalkyl; or the group -NY 3 Y 4 may form a cyclic amine; 
Z' represents O or S; 
Z 2 represents O or S(0) n ; 

Z 3 represents O, S(0) n , NR 6 ; 

25 n is zero or an integer 1 or 2; 

or an N-oxide, prodrug, acid bioisostere, pharmaceutical ly acceptable salt or solvate of such 
compound; or an N-oxide, prodrug, or acid bioisostere of such salt or solvate; together with one or 
more pharmaceutical ly acceptable carriers or excipients. 

30 2. A compound of formula (I): 
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(I) 

wherein:- 

5 Rl represents aryl or heteroaryl each optionally substituted by one or more groups selected from 

■ 

alkylenedioxy, alkenyl, alkenyloxy, alkynyl, aryl, cyano, halo, hydroxy, heteroaryl, heterocycloalkyl, 
nitro, R 4 , -C(=0>R, -C(=0>OR 5 , -C(=0>NY 1 Y 2 , -NY 1 Y 2 , -N(R 6 )-C(=0)-R 7 , 
-N(R 6 >C(=0)-NY 3 Y 4 -N(R 6 )-C(O)-0R 7 -N(R 6 )-S0 2 -R 7 , -N(R 6 )-S0 2 -NY 3 Y 4 , -SC^-NY^ 2 and 

-Z 2 R; 

10 R 2 represents hydrogen, acyl, cyano, halo, lower alkenyl, -Z 2 R 4 , -S0 2 NY 3 Y 4 , -NY' Y 2 or lower alkyl 
optionally substituted by a substituent selected from aryl, cyano, heteroaryl, heterocycloalkyl, hydroxy, 
-Z 2 R 4 , -C(=0)-NY!y 2 , -C(=0>R, -C0 2 R 8 , -NY 3 y4 -N(R 6 )-C(=0)-R, -NCRSK^CO-NY'Y 2 , 

-N(R 6 >C(=0)-OR 7 , -N(R 6 )-S0 2 -R 7 , -N(R6)-S0 2 -NY 3 Y 4 -SOzNY 1 Y 2 and one or more halogen 
atoms; 

15 R 3 represents hydrogen, aryl, cyano, halo, heteroaryl, lower alkyl, -Z 2 R 4 , -C(=0)-OR^ or 
-C(=0)-NY 3 Y 4 ; 

R 4 represents alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl or heterocycloalkylalkyl each 
optionally substituted by a substituent selected from aryl, cycloalkyl, cyano, halo, heteroaryl, 

heterocycloalkyl, -CHO ( or a 5-, 6- or 7-niembered cyclic acetal derivative thereof), -C(=0)-NY' Y^, 

20 -C(=0>OR 5 , -NY 1 Y 2 -N(R 6 )-C(=0)-R 7 , -N(R 6 )-C(=0)-NY 3 Y 4 , -N(R 6 )-S0 2 -R 7 , 

-N(R 6 )-S0 2 -NY 3 Y 4 -Z 3 R 7 and one or more groups selected from hydroxy, alkoxy and carboxy; 

R.5 represents hydrogen, alkyl, alkenyl, aryl, arylalkyl, heteroaryl or heteroarylalkyl; 
represents hydrogen or lower alkyl; 

represents alkyl, aryl, arylalkyl, cycloalkyl, cycloalkylalkyl, heteroaryl, heteroarylalkyl, 
25 heterocycloalkyl or heterocycloalkylalkyl; 

R8 represents hydrogen or lower alkyl; 
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R represents aryl or heteroaryl; alkenyl; or alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl or 
heterocycloalkylalkyl each optionally substituted by a substituent selected from aryl, cycloalkyl, cyano, 
halo, heteroaryl, heterocycloalkyl, -CHO ( or a 5-, 6- or 7-membered cyclic acetal derivative thereof), 

-C(=0)-NY 1 Y 2 , -C(=0)-OR 5 , -NY 1 Y 2 , -N(R 6 )-C(=0)-R 7 , -N(R 6 )-C(=0)-NY 3 Y 4 , -N(R 6 )-S0 2 -R 7 

5 -N(R6)-SC>2-NY 3 Y 4 , -Z 3 R 7 and one or more groups selected from hydroxy, alkoxy and carboxy; 

X 1 represents N, CH, C-aryl, C-heteroaryl, C-heterocycloalkyl, C-heterocycloalkenyl, C-halo, C-CN, 
C-R 4 C-NY 1 Y 2 C-OH, C^Z 2 R, C-C(=0)-R, C-C(=0)-OR 5 , C-C(=0)-NY 1 Y 2 , C-N(R 8 )-C(=0)-R, 
C-N(R 6 )-C(=0)-OR 7 C-N(R 6 )-C(=0)-NY 3 Y 4 , C-N(R 6 )-S0 2 -NY 3 Y 4 C-N(R 6 )-S0 2 -R, 

C-S02-NY 3 Y 4 , C-N0 2j or C-alkenyl or C-alkynyl optionally substituted by aryl, cyano, halo, 

10 hydroxy, heteroaryl, heterocycloalkyl, nitro, -C(=0)-NYlY 2 , -C(=0)-OR 5 , -NY 1 Y 2 
-N(R 6 )-C(=0)-R 7 , -N(r6)-C(=0)-NY 3 Y 4 , -N(R 6 )-C(=0)-OR 7 , -N(R 6 )-S0 2 -R 7 , 

-N(R 6 )-S0 2 -NY 3 Y 4 -S0 2 -NY 1 Y 2 and -Z 2 R 4 ; 

Y 1 andY 2 are independently hydrogen, alkenyl, aryl, cycloalkyl, heteroaryl or alkyl optionally 
substituted by one or more groups selected from aryl, halo, heteroaryl, heterocycloalkyl, hydroxy, 

15 -C(=0)-NY 3 Y 4 -C(=0)-OR 5 , -NY 3 Y 4 , -N(R6)-C(=0)-R 7 -N(R 6 )-C(=0)-NY 3 Y 4 -N(R 6 >S0 2 -R 7 , 

-N(R 6 )-S02-NY 3 Y 4 and -OR 7 ; or the group -NY 1 Y 2 may form a cyclic amine; 

Y 3 and Y 4 are independently hydrogen, alkenyl, alkyl, aryl, arylalkyl, cycloalkyl, heteroaryl or 
heteroarylalkyl; or the group -NY 3 Y 4 may form a cyclic amine; 

■ 

Z 1 represents O or S; 
20 Z 2 represents O or S(0) n ; 

Z 3 represents O, S(0) n , NR 6 ; 
n is zero or an integer 1 or 2; 

or an N-oxide, prodrug, acid bioisostere, pharmaceutically acceptable salt or solvate of such 
compound; or an N-oxide, prodrug, or acid bioisostere of such salt or solvate; 

25 provided that such compound is other than 2-phenyl-lH-pyrrolo[2,3-b]pyridine, 2-(4-bromo-phenyl)-3- 
methyl-lH-pyrrolo[2,3-b]pyridine, 4-(3-methyl-lH-pyrrolo[2,3-b]pyridin-2-yl)-benzoic acid methyl 
ester, 2-(4-chloro-phenyI)-l H-pyrrolo[2,3-b]pyridine, 2-(4-methoxy-phenyl)-l H-pyrrolo[2,3- 
b]pyridine, 5-methyI-2-phenyl-lH-pyrrolo[2,3-b]pyridine, 4-methyl-2-phenyl-lH-pyrrolo[2,3- 
b]pyridine, 2-pyridin-3-yl-l H-pyrrolo[2,3-b]pyridine, 4-(3-methyI-l H-pyrrolo[2,3-b]pyridin-2-yl)- 

30 benzoic acid, 2-(4-methoxy-phenyl)-3-methy 1-1 H-pyrrolo[2,3-b]pyridine, 2-(4-methyl-phenyl)-3- 

methyl-lH-pyrrolo[2,3-b]pyridine, 4-(3-methyl-lH-pyrrolo[2,3-b]pyridin-2-yl)-benzoic acid isopropyl 
ester, 2-phenyl-3-methyl-lH-pyrrolo[2,3-b]pyridine, 5-bromo-2-phenyl-3-methyl-lH-pyrrolo[2,3- 
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b]pyridine, 6-chloro-2-phenyl-l H-pyrrolo[2,3-b] pyridine, 6-chloro-4-methy l-2-phenyl-l H-pyrrolo[2,3- 
b]pyridine, 4-methyl-2--phenyl-lH-pyrrolo[2,3-b]pyridin-3-yI-carboxaldehyde, 2-phenyl-lH- 
pyrrolo[2,3-b]pyridin-3-yl-acetonitrile, 2-phenyl-3-prop-l-enyl-lH-pyrrolo[2 : ,3-b]pyridine, 4-methyl-2- 
phenyI-lH-pyrrolo[2,3-b]pyridin-3-yl-carboxaldehyde, dimethyI-(2-phenyl-lH-pyrrolo[2 5 3-b]pyridin-3- 
5 ylmethyO-amine, 2,2'-diphenyl- 1 H,rH-[3,3 r ]bi[pyrroIo[2,3-b]pyridinyl], 2<2-phenyMH-pyrrolo[2,3- 
b]pyridin-3-yl>acetamide, 3-alIyl-2-phenyl-lH-pyrroIo[2 5 3-b]pyridine 5 (2-phenyl-lH-pyrrolo[2,3- 
b]pyridin~3-yl)-acetonitrile, 2-phenyI-lH-pyrroIo[2,3-b]pyridine-3-carbaldehyde, 3-raorpholin-4- 
ylmethyl-2-phenyl-l H-pyrrolo[2,3-b]pyridine, N-[2-(2-phenyl- 1 H-pyrrolo[2,3-b]pyridin-3-yl)-ethyl]- 
acetamide, 6-phenyl-5H-pyrroIo[2,3-b]pyrazine, 6-(4-methoxy-phenyl)-5H-pyrrolo[2,3-b]pyrazine, 6- 
10 (4-chloro-phenyl)-5H-pyrrolo[2,3-b]pyrazine, 6-(2-chloro-phenyl)-5H-pyrrolo[2,3-b]pyrazine, 3- 

methyI-6-phenyl-5H-pyrrolo[2,3-b]pyrazine, or 2-methyl-6-phenyl-5H-pyrrolo[2,3-b]pyrazine and 7- 
methy I-6-pheny I-5H-pyrro Io[2,3 -b]pyrazine. 

3. A compound according to claim 2 wherein R l is optionally substituted heteroaryl. 

15 

4. A compound according to claim 3 wherein R 1 is optionally substituted azaheteroaryl. 

5. A compound according to claim 4 wherein R 1 is optionally substituted indolyl, optionally 
substituted pyridyl, optionally substituted pyrrolyl, optionally substituted pyrazolyl, optionally 

20 substituted quinolinyl, optionally substituted isoquinolinyl, optionally substituted imidazolyl, 
optionally substituted indazolyl, optionally substituted indolizinyl, optionally substituted 
tetrahydroindolizinyl or optionally substituted indazolinyl. 

6. A compound according to claim 5 wherein R 1 is optionally substituted indolyl, optionally 
25 substituted indolizinyl or optionally substituted pyrrolyl. 

7. A compound according to claim 6 wherein R 1 is optionally substituted indol-3-yl, indolizin-1- 
yl, optionally substituted pyrrol-3-yl, optionally substituted indol-2-yl or optionally substituted pyrrol- 
2-yl. 

30 

8. A compound according to any one of claims 3, 4, 5, 6 or 7 wherein the substituents with which 
the heteroaryl groups of R 1 are optionally substituted are one or more groups selected from 

alkylenedioxy, alkenyl, alkenyloxy, aryl, cyano, halo, hydroxy, heteroaryl, heterocycloalkyl, R^, 

-C(=0)-R, -C(=0)-OR 5 , -C(=0)-NYlY 2 , -NYW 2 and -OR 

35 

9. A compound according to claim 2 wherein R 1 is optionally substituted aryl. 
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10. A compound according to claim 9 wherein R 1 is optionally substituted phenyl. 



11. A compound according to claim 10 wherein R 1 is 4-substituted phenyl. 



12. A compound according to claim 1 1 wherein R 1 is 4-tertiarybutylphenyl. 



13. A compound according to claim 9 or 10 wherein the substituents with which the heteroaryl 

10 groups of R 1 are optionally substituted are one or more groups selected from from alkylenedioxy, halo, 

heteroaryl, hydroxy, R 4 -NY 1 Y 2 and -OR 

14. A compound according to any one of claims 2 to 12 wherein R 2 is hydrogen. 
15 15. A compound according to any one of claims 2 to 12 wherein R 2 is acyl. 

16. A compound according to any one of claims 2 to 12 wherein R is halo. 

17. A compound according to any one of claims 2 to 12 wherein R 2 is lower alkyl optionally 
20 substituted by cyano, halo, hydroxy, heteroaryI,-C(=0)-NY 1 Y 2 , tetrazolyl, -C(=0)-R, -CO2R 8 , 

-NY 3 Y 4 , -N(R 6 )-C(=0)-R, -N(R^)-C(=0)-NY 1 Y 2 , -N(R 6 >S0 2 -R 7 , or -N(R 6 )-S0 2 -NY 3 Y 4 . 



18. A compound according to any one of claims 2 to 12 wherein R 2 is lower alkenyl. 



25 19. A compound according to any one of claims 2 to 1 8 wherein R 3 is hydrogen. 



20. A compound according to any one of claims 2 to 1 8 wherein R 3 is -C(=0)-OR 5 . 



21 . A compound according to any one of claim 2 to 1 8 wherein R 3 is -C(=0)-OH. 



22. A compound according to any one of claims 2 to 18 wherein R 3 is lower alkyl. 



23. A compound according to any one of claims 2 to 18 wherein R 3 is methyl. . 



35 24. A compound according to any one of claims 2 to 23 wherein X 1 is N. 
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25. A compound according to any one of claims 2 to 23 wherein X 1 is CH. 



26. A compound according to any one of claims 2 to 23 wherein X 1 is C-halo. 



27. A compound according to any one of claims 2 to 23 wherein X 1 is C-Cl. 



28. A compound according to any one of claims 2 to 23 wherein X 1 is C-CN. 



1Q 29. A compound according to any one of claims 2 to 23 wherein X 1 is C-OH. 



30. A compound according to any one of claims 2 to 23 wherein X 1 is C-aryl. 



15 



31. A compound according to any one of claims 2 to 23 wherein X 1 is C-phenyl. 



32. A compound according to any one of claims 2 to 23 wherein X 1 is C-heteroaryl. 



33. A compound according to any one of claims 2 to 23 wherein X 1 is C-azaheteroaryl. 



20 34. A compound according to any one of claims 2 to 23 wherein X 1 is C-pyridyl. 



30 



CH 3 



35. A compound according to any one of claims 2 to 23 wherein X 1 is C \\ ^ 

CH. 



25 36. A compound according to any one of claims 2 to 23 wherein X 1 is C-Z^R. 



37. A compound according to any one of claims 2 to 23 wherein X 1 is C-lower alkoxy. 



38 A compound according to any one of claims 2 to 23 wherein X 1 is C-OCH 3 . 



39. A compound according to any one of claims 2 to 23 wherein X 1 is C-C(=0)-OR 5 . 
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40. A compound according to any one of claims 2 to 23 wherein X 1 is C-C(=0)-OH. 

41 . A compound according to any one of claims 2 to 23 wherein X 1 is C-C(=0)-OtBu. 

■ 

5 42. A compound according to any one of claims 2 to 23 wherein X 1 is C-C(=0>NY'Y 2 . 

43 . A compound according to any one of claims 2 to 23 wherein X is C-C(=0)-NH2, C-C(=0)- 

NH-CH3, C-C(=0)-NH-CH2-CH 2 -CH 2 -CH3, C— C(=0)-NH~<^] , C— C(=0)— NH"<^y> , 

C-C(=0)-NH-CH 2 -CH 2 OH,C-C(=O)-NH-CH2-CH(CH3)0H,C-C(=0>NH-CH2-C(CH3)2-0H, 

O 

10 C-C(=0)-NH-C(CH 3 )2-CH20H,C-C(=0)-NH-CH2CH 2 OCH3, C— C(=0)-NH~CHj- ' 




C— C(=Q)-NH-CH 3 -<^ /J , C-C(=0>N(CH 3 ) 2 , C~ C(=Q)~N^ O , 




HO 

r 



C— C(=0)-N ) — OH or C— C(=0) 




CH 3 



44. A compound according to any one of claims 2 to 23 wherein X is 
15 C-C(=0)-NH-C(CH 3 )2-CH 2 OH. 



45. A compound according to any one of claims 2 to 23 wherein X is C-NY Y . 

46. A compound according to any one of claims 2 to 23 wherein X is 

CH 3V CH 3 O x CH3O-A CH3 





20 C— NH-U ,J , C— NH-A /) , C— NH~k /) , C— NH-u » , 





OCH3 



C— NH-^\ /) , C— NH-<^~~^— CH 3 , C— NH-<^ ^ — OCH,, 
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C-NH-CH 2 -<^| , C— NH-CH^ ^ , C— NH-C^— / 




C— NH-CH 




OCH 3 , C— NH-CHr^ 1 



NH-CO 




\ // 



or 



/ \ 

C— N O. 



CH3O 



47. A compound according to any one of claims 2 to 23 wherein X 1 is C — NH 




48. A compound according to any one of claims 2 to 23 wherein X 1 is C-heterocycloalkenyL 



49. A compound according to any one of claims 2 to 23 wherein X 1 is 




\ 



NH or C 



N— 



COj'Bu 



50. A compound according to claim 2 of formula (la): 




(la) 



wherein: 



r2 represents hydrogen, acyl, cyano, halo, lower alkenyl, -Z 2 R 4 , -S0 2 NY 3 Y 4 , -NY ! Y 2 or lower alkyl 
optionally substituted by a substituent selected from aryl, cyano, heteroaryl, heterocycloalkyl, hydroxy, 
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-Z 2 R 4 , -C(=0)-NY' Y 2 , -C(=0)-R, -C0 2 R 8 , -NY 3 Y 4 , -N(R 6 )-C(=0)-R, -N(R 6 >C(=0)-NY'Y 2 , 

-N(R 6 )-C(=0)-OR 7 , -N(R 6 )-S0 2 -R 7 , -N(R 6 )-S0 2 -NY 3 Y 4 , -S0 2 NY ' Y 2 and one or more halogen 
atoms; 

r3 represents hydrogen, aryl, cyano, halo, heteroaryl, lower alkyl, -Z 2 R 4 , -C(=0)-OR 5 or 
5 -C(=0)-NY 3 Y 4 ; 

represents N, CH, C-aryl, C-heteroaryl, C-heterocycloalkyl, C-heterocycloalkenyl, C-halo, C-CN, 
C-R 4 , C-NY 1 Y 2 C-OH, C-Z 2 R, C-C(=0)-R, C-C(=0)-OR 5 , C-CCO^NY^ 2 C-N(R 8 )-C(=0)-R, 
C-N(R 6 )-C(=0)-OR 7 C-N(R 6 >C(=0>NY 3 Y 4 C-N(R 6 )-S0 2 -NY 3 Y 4 C-N(R 6 )-S0 2 -R, 

C-S0 2 -NY 3 Y 4 , C-NO2 or C-alkenyl or C-alkynyl optionally substituted by one or more groups 

10 selected from aryl, cyano, halo, hydroxy, heteroaryl, heterocycloalkyl, nitro, -C(=0)-NY^Y 2 , -C(=0)- 
OR 5 , -NY l Y 2 , -N(R 6 >C(=0)-R 7 -N(R 6 )-C(=0)-NY 3 Y 4 -N(R 6 )-C(=0)-OR 7 -N(R6)-S0 2 -R 7 

-N(R 6 )-S0 2 -NY 3 Y 4 -SO^NYW 2 and -Z 2 R 4 ; 

R^ is hydrogen, alkenyl or R 4 ; R^ is alkenyloxy, carboxy (or an acid bioisostere), cyano, halo, 
hydroxy, heteroaryl, R 4 -C(=0)-R, -C(=OytiY l Y 2 , -OR 4 , -N(R 6 )-C(=0)-R 7 , -N(R6>S0 2 -R 7 or 



15 -NY ] Y 2 : p is zero, or an integer 1 or 2; and the residue R * — r~ || / — r is attached to position 2 




or 3 of the indole ring; or 

an N-oxide, prodrug, or pharmaceutically acceptable salt or solvate of such compound; or an N-oxide 
or prodrug of such salt or solvate. 

■ 

20 51. A compound according to claim 50 wherein R 2 is hydrogen. 

« 

52. A compound according to claim 50 or 5 1 wherein R is hydrogen. 

53. . A compound according to any one of claims 50 to 52 wherein X 1 is N; CH; C-aryl; 
25 C-heteroaryl; C-halo; C-CN; C- Z 2 R; C-C(=0)-OR 5 ; C-C^OJ-NY 1 Y 2 ; or 

C-NYW 2 . 



54. A compound according to any one of claims 50 to 52 wherein X 1 is phenyl. 



30 55. A compound according to any one of claims 50 to 52 wherein X 1 is C-azaheteroaryl. 
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56. A compound according to any one of claims 50 to 52 wherein X 1 is C-pyridyl or 

CH 3 

CH 3 



57. A compound according to any one of claims 50 to 52 wherein X 1 is C-Cl. 

5 

58. A compound according to any one of claims 50 to 52 wherein X 1 is C-lower alkoxy. 

59. A compound according to any one of claims 50 to 52 wherein X 1 is C-OCH 3 . 

10 60. A compound according to any one of claims 50 to 52 wherein X 1 is C-C(=0)-OtBu. 

61 . A compound according to any one of claims 50 to 52 wherein X 1 is C-C(=0)-NH-CH3, 
C-C(=0)-NH-CH2-CH 2 OH,C-C(=0)-NH-CH2-CH(CH 3 )OH, C-C(^)-NH-CH 2 -C(CH 3 ) 2 -OH, 
C-C(=0)-NH-C(CH 3 ) 2 -CH 2 OH, or C-C(=0)-NH-CH 2 CH 2 OCH 3 . 

15 

62. A compound according to any one of claims 50 to 52 wherein X is 
C-C(=0)-NH-C(CH 3 ) 2 -CH20H. 

63. A compound according to any one of claims 50 to 52 wherein X 1 is 

CH 3X CH 3 C\ CH 3 0 2 C x CH 3 




20 C— NH-(\ /} , C— "NH-^\ A , C— NH-<\ // , C— NH^v » , 





OCH 3 



C— NH 




^ // 



C~NH-CH 2 -<^| , C— NH-CHj-^ )> , C— NH-Ct^— <( / 
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CH 3 0 



64. A compound according to any one of claims 50 to 52 wherein X 1 is C — NH 




65. A compound according to any one of claims 50 to 52 wherein X 1 is N 5 C-H, C-CN, 



CH 3 CH 3 0. 



\ 



C — > C— NH-<^ ^ or C-C(=0)-NH-C(CH 3 ) 2 -CH20H. 



66. A compound according to any one of claims 50 to 65 wherein R 10 is carboxy (or an acid 
bioisostere); hydroxy; alkyl substituted by carboxy; alkyl substituted by -N(R6)-S02-R7; 

-N(R 6 )-CO-NY 3 Y 4 ; heteroaryl; -OR 4 wherein R 4 is alkyl; -OR 4 wherein R 4 is alkyl or cycloalkylalkyl 
substituted by one or more hydroxy groups; -OR 4 wherein R 4 is alkyl or cycloalkyl substituted by one 

or more carboxy groups; -OR 4 in which R 4 is cycloalkyl substituted by -C(=0)-KY l "r ; -C(=0)-R 

wherein R is alkyl; -C(=0)-NY'Y 2 ; or -N(R 6 )-C(=0)-R 7 . 



N ^NH 



67. A compound according to any one of claims 50 to 65 wherein R is — I 



68 A compound according to any one of claims 50 to 65 wherein R 10 is -CH2CH2CO2H 



69. A compound according to any one of claims 50 to 65 wherein R 10 is 



— CH— NH— S0 2 
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70. A compound according to any one of claims 50 to 65 wherein R is 



-CH— WH-CO 



O v 

\ / 



71. A compound according to any one of claims 50 to 65 wherein R 



/ CH 3 

N 



— f T 



or pyridyl. 



72. A compound according to any one of claims 50 to 65 wherein R 10 is -OCH 3 . 



73. A compound according to any one of claims 50 to 65 wherein R 10 is -OCH 2 CH,OH , 

H„C — CH„ 

2 1 | 2 

-OCH 2 CH 2 CH 2 OH , -OCH (CH,) CH,OH , -OCH,CH (OH) CH, , -O— C— CH, or 



CH 2 OH 



10 -OCH 2 CH ( OH ) CH 2 OH 



74. A compound according to any one of claims 50 to 65 wherein R 10 is -OCH (CH_) CH.OCH, 

•J mm J 



75. A compound according to any one of claims 50 to 65 wherein R 10 is -OCH 0 C0 0 H > 

2 2 

CO,H H 2 C— CH 

-OCH(CH 3 )C0 2 H, O— C— CH 3 or -O— C— CH. 

C °^ H C0 2 H 

H 2 C -CH 2 

76. A compound according to any one of claims 50 to 65 wherein R 10 is -O — C — CH« or 

I 

CONH 2 

H,C— CH, 
15 -0— C— CH 2 

CONHCH3 
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77. A compound according to any one of claims 50 to 65 wherein R 10 is -C(=0)-CH3. 



78. A compound according to any one of claims 50 to 65 wherein R 10 is -CONiL , 

CONHCH 3 ,-CONHCH(CH 2 OH) 2 , -CONHCH 2 CH 2 OH , -CONHC (CH 3 ) 2 CH 2 OH , 

5 -C(=0)-NH-CH 2 -C(CH 3 ) 2 -OH, -C(=0)-NH-CH 2 -CH 2 -C0 2 H, — CONHCH 2 CH 2 OCH 3 , 

N 



15 



20 



CONHCH.CH„CONH, or -CONH- 

222 v NH 

N 



V v 



79. A compound according to any one of claims 50 to 65 wherein R 10 is -NHC(=0)CH 3 . 



10 80. A compound according to any one of claims 50 to 65 wherein R 10 is carboxy, pyridyl, 
-CH— NH-SO^( | ~CH— NH-CO-NH- 




-OCH, , -O— C— CH, , O— C— CH, , -O— C— CH„ , <T I or 



CO H I 
CH 2 OH 2 CONH 2 

-CONHC (CH 3 ) 2 CH 2 OH , -C(=0)-NH-CH 2 -C(CH3) 2 -OH or CONHCH 2 CH 2 OCH 3 



81. A compound according to any one of claims 50 to 80 wherein p is 1 and R 10 is attached at 
position 5, or position 6 of the indolyl ring. 

t 

82. A compound according to any one of claims 50 to 80 wherein p is 2 and R 10 is attached at 
position 5 or position 6 of the indolyl ring. 



83. A compound according to 50 wherein 
R 2 is hydrogen; 
R^ is hydrogen; 

X 1 is CH, C-aryl, C-heteroaryl, C-halo, C-CN, C-lower alkoxy, C-C(=0)-OR 5 , C(=0)-NY 1 Y 2 , or 
25 C-NY'Y 2 ; 

R^ is hydrogen, C]_4alkyl, Cj^alkyl substituted by hydroxy, C^alkyl substituted by 
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-N(R 6 )C(=0)-R 7 , C^alkyl substituted by -C(=0)-NY ' Y 2 , or cycloalkylalkyl substituted by 
hydroxy; 

RlO is carboxy or an acid bioisostere; hydroxy; alky! substituted by carbbxy; alkyl substituted by 
-N(R 6 )-S0 2 -R 7 ; alkyl substituted by -N(R 6 )-CO-NY 3 Y 4 ; heteroaryl; -OR 4 wherein R 4 is alkyl; 

5 -OR 4 wherein R 4 is alkyl or cycloalkylalkyl substituted by one or more hydroxy groups;-OR 4 wherein 

R 4 is alkyl substituted by one or more alkoxy groups; -OR 4 wherein R 4 is alkyl or cycloalkyl 

substituted by one or more carboxy groups; -OR 4 wherein R 4 is cycloalkyl substituted by 

-C(=0)-NYW2 ; -C(=0)-R wherein R is alkyl; -CC^O^NY 1 Y 2 ; or -N(R 6 >C(=0>R 7 : and wherein 

the R^ group is attached to position 5, or position 6, of the indolyl ring when p is 1; and 

10 the RlO groups are attached to positions 5 and 6 of the indolyl ring when p is 2; or 

an N-oxide, prodrug, or pharmaceutically acceptable salt or solvate of such compound; or an N-oxide 
or prodrug of such salt or solvate. 



15 



84. A compound according to claim 83 wherein X 1 is C-phenyL 



85. A compound according to claim 83 wherein X 1 is C-pyridyl or C — (\ I 




86. A compound according to claim 83 wherein X 1 is C-Cl. 



20 87. A compound according to claim 83 wherein X 1 is C-OCH 3 . 



88. A compound according to claim 83 wherein X 1 is C-C^OK^Bu. 

89. A compound according to claim 83 wherein X 1 is C-C(=0)-NH-CH 3 , C-C(==0)-NH-CH 2 - 

25 CH 2 OH, C-C(=0)-NH-CH 2 -CH(CH 3 )0H, C-C(=0)-NH-CH 2 -C(CH3)2-OH, C-C(=0)-NH-C(CH 3 ) 2 - 
CH 2 OH or C-C(=0)-NH-CH 2 CH 2 OCH 3 . 



90. A compound according to claim 83 wherein X 1 is C-C(=0)-NH-C(CH 3 ) 2 -CH 2 OH. 
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CH 3 0 



91. A compound according to claim 83 wherein X 1 is C — NH 




\ // 



92. A compound according to any one of claims 83 to 91 wherein R 9 is -CH 3 or-CH 2 CH 3 . 



93. A compound according to any one of claims 83 to 91 wherein R 9 is -CH^OH , -CH CH OH 

2 2 2 

or -CH 2 CH 2 CH 2 OH 



94. A compound according to any one of claims 83 to 91 wherein R 9 is 
-CH 2 CH 2 CH 2 NHC (=0) CH 3 



95. A compound according to any one of claims 83 to 91 wherein R 9 is 



CH— C (=0) -N O or -CH-CO-NH 

\ / 





1 








CH 3 



96. A compound according to any one of claims 83 to 91 wherein R 9 is c — CH 

I 2 
CH 2 OH 



N ^NH 



97. A compound according to any one bf claims 83 to 96 wherein R 10 is (f \ 

V N 



CH CH COJ9 

98. A compound according to any one of claims 83 to 96 wherein R 10 is 2 2 ^ . 



99. A compound according to any one of claims 83 to 96 wherein R 10 is 

S 



-CH^-NH-SQj 
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100. A compound according to any one of claims 83 to 96 wherein R 10 is 



O 

/ 

CH— NH-CO-NH-( 





101. A compound according to any one of claims 83 to 96 wherein R 10 is — d I or 

v° 

N 



V s * 

or pyridyl. 



102. A compound according to any one of claims 83 to 96 wherein R 10 is -OCH 3 . 



1 03. A compound according to any one of claims 83 to 96 wherein R 10 is -OCH 2 CH 2 OH , 

H 2 C-CH 2 

-OCH.CH_CH_OH , -OCH(CH 3 )CH_OH, -OCH.CH (OH) CH, , -O— C~ CH 2 or 



CH 2 OH 



-OCH,CH (OH) CH,OH 



104. A compound according to any one of claims 83 to 96 wherein R 10 is -OCH (CH,) CH,OCH 



3 / — 2 — 3 



105. A compound according to any one of claims 83 to 96 wherein R 10 is -OCH 2 C0 2 H , 

H_C— CH, 

-OCH (CH 3 ) C0 2 H or -O— C— CH, 



C0 2 H 



5 



10 
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H 2?-<f H 2 



106. A compound according to any one of claims 83 to 96 wherein R 10 is -o — C — CH 9 or 



C0NH 2 



H 2<f-CH 2 

•o— c— cfi 2 



CONHCH 3 



107. A compound according to any one of claims 83 to 96 wherein R 10 is -C (=0) -CH 



108. A compound according to any one of claims 83 to 96 wherein R 10 is -CONH 2 , 

CONHCH 3 , -CONHCH(CH 2 OH) 2 , -CONHC» 2 CH 2 OH , -CONHC ( CH 3 ) 2 CH 2 OH , 

-C(=0)-NH-CH2-C(CH3)2-OH > -C(=0)-NH-CH 2 -CH 2 -C0 2 H, — CONHCH 2 CH 2 OCH 3 , 

N 



CONHCH-CH-CONH, or -CONH 

N 



Hp • 



109. A compound according to any one of claims 83 to 96 wherein R 10 is -NHC (=0) CH. 



110. A compound according to claim 50 wherein 
is hydrogen; 
15 R 3 is hydrogen; 
X 1 isN; 

R 9 is hydrogen; Cj^alkyl; Chalky I substituted by hydroxy; Cj^alkyl substituted by 

-N(R 6 )C(=0)-R 7 ; Chalky 1 substituted by -C(rO)~W ] Y 2 ; cycloalkylalkyl substituted by 
hydroxy; 

20 RlO is carboxy or an acid btoisostere; hydroxy; alkyl substituted by carboxy; alkyl substituted by 
-N(R 6 )-S0 2 -R 7 ; alkyl substituted by -N(R 6 )-CO-NY 3 Y 4 ; heteroaryl; -OR 4 wherein R 4 is alkyl, 

-OR 4 wherein R 4 is alkyl or cycloalkylalkyl substituted by one or more hydroxy groups; -OR 4 
wherein R 4 is alkyl substituted by one or more alkoxy groups; -OR 4 in which R 4 is alkyl or cycloalkyl 
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substituted by one or more carboxy groups; -OR.4 in which R^ is cycloalkyl substituted by 

-C(=0>NY! Y 2 ; -C(=0)-R in which R is alkyl; -C^O^NY 1 Y 2 ; or -N(R 6 )-C(=0)-R7 ; and wherein 

the R* 0 group is attached to position 5, or position 6, of the indolyl ring when p is 1 ; and 

the groups are attached to positions 5 and 6 of the indolyl ring when p is 2; or 

an N-oxide, prodrug, or pharmaceutical^ acceptable salt or solvate of such compound; or an N-oxide 

or prodrug of such salt or solvate. 

111. A compound according to claim 1 1 0 wherein R 9 is -CH 3 or -CH 2 CH 3 . 



112. A compound according claim 1 10 wherein R 9 is is -CH 9 0H , -CH-CH-OH or 
-CH 2 CH 2 CH 2 OH 



1 13. A compound according to claim 1 10 wherein R 9 is 



-CH 2 CH 2 CH 2 NHC (=0) CH. 



114. A compound according to claim 1 10 wherein R 9 is -CHr— C (=0) -N 6 or 



/ \ 



2 



•CH-CO-NH 




H 2 C-CH 2 

115. A compound according to claim 1 10 wherein R 9 is C — CH, 

I 

CH 2 OH 



NH 



I 



117. A compound according to any one of claims 1 10 to 1 15 wherein R is -CH 9 CH 9 CO H 

^* 
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118. A compound according to any one of claims 1 1 0 to 1 1 5 wherein R 10 is 



— CH— NH-SO 




1 19. A compound according to any one of claims 1 10 to 1 15 wherein R 10 is 



5 — CH— NH 



O v 

-CO-NH-^ \ 



120. A compound according to any one of claims 1 10 to 1 15 wherein R 10 is — ^ 




-< 



N 



or pyridyl. 



121. A compound according to any one of claims 1 1 0 to 1 1 5 wherein R 10 is 



-OCH 



10 



122. A compound according to any one of claims 1 10 to 1 15 wherein R 10 is -OCH,CH,OH , 

H 2 C-CH 2 

-OCH 2 CH 2 CH 2 OH , -OCH (CH 3 ) CH 2 OH , -OCH 2 CH (OH) CH 3 , -O— C~ CH 2 or 



CH 2 OH 



-OCH.CH (OH) CH,OH 



15 123. A compound according to any one of claims 1 10 to 1 15 wherein R 10 is 
-OCH(CH 3 )CH 2 OCH 3 



124. A compound according to any one of claims 1 10 to 1 15 wherein R 10 is -OCH 2 C0 2 H , 



H 2 C-CH 2 

-OCH (CH 3 ) C0 2 H or -O— C— CH, 



C0 2 H 
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125. A compound according to any one of claims 1 10 to 1 1 5 wherein R 10 is -o— C-«- 



H 2 C 



— CH. 



I 



CH 2 or 



CONH. 



H„C— CH, 

2, , 2 

-O— C— CH„ 



CONHCH. 



126. A compound according to any one of claims 1 1 0 to 1 1 5 wherein R 10 is -c (=0) -CH 



127. A compound according to any one of claims 1 10 to 1 1 5 wherein R 10 is -CONH , 

2 

CONHCH3, -CONHCH (CH 2 OH) 2 , -CONHCH 2 CH 2 OH , -CONHC (CH 3 ) 2 CH 2 OH , 

-C(=0)-NH-CH 2 -C(CH 3 ) 2 -OH, -C(=0)-NH-CH2-CH 2 -C0 2 H, — CONHCH 2 CH 2 OCH 3 , 



CONHCH 2 CH 2 CONH 2 or -CONH 



128. A compound according to any one of claims 1 10 to 1 1 5 wherein R 10 is -NHC (=0) CH 



129. A compound according to claim 2 of formula (lb) 





R 2 








\ 
H 

(lb) 



wherein 




R 2 represents hydrogen, acyl, cyano, halo, lower alkenyl, -Z 2 R 4 , -S02NY 3 Y 4 , -NY' 1 Y 2 or lower alkyl 
optionally substituted by a substituent selected from aryl, cyano, heteroaryl, heterocycloalkyl, hydroxy, 
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-Z 2 R 4 , -C(=0)-NY'y2, -C(=0>R, -C0 2 R 8 , -NY 3 Y 4 , -N(R 6 )-C(=0)-R, -N(R 6 >C(=0)-NY i Y 2 ) 

-N(R 6 )-C(=0)-OR 7 , -N(R 6 )-S0 2 -R 7 , -N(R 6 )-S0 2 -NY 3 Y 4 , -SOzNY 1 Y 2 and one or more halogen 
atoms; 

R 3 represents hydrogen, aryl, cyano, halo, heteroaryl, lower alkyl, -Z 2 R 4 -C(=0)-OR5 or 
5 -C(=0)-NY 3 Y 4 ; 

X* represents N, CH, C-aryl, C-heteroaryl, C-heterocycloalkyl, C-heterocycloalkenyl, C-halo, C-CN, 
C-R 4 , C-NY!y 2 , C-OH, C-Z 2 R, C-C(=0)-R, C-C(=0)-OR 5 , C-CC^-NYiY 2 C-N(R 8 >C(=0)-R, 
C-N(R 6 >C(=0)-OR 7 C-N(R 6 >C(=0)-NY 3 Y 4 C-N(R 6 )-S0 2 -NY 3 Y 4 , C-N(R 6 )-S0 2 -R, 

i 

C-S02-NY^y4, C-N0 2j or C-alkenyl or C-alkynyl optionally substituted by one or more groups 

■ 

10 selected from aryl, cyano, halo, hydroxy, heteroaryl, heterocycloalkyl, nitro, -C(=0)-NY^ Y^, -C(=0> 
OR 5 , -NY 1 Y 2 , -N(R 6 )-C(=0)-R 7 -N(R 6 )-C(=0>NY 3 Y 4 , -N(R 6 )-C(=0)-OR 7 , -N(R 6 )-S0 2 -R 7 

-N(R 6 )-S0 2 -NY 3 Y 4 -S0 2 -NY J Y 2 and -Z 2 R 4 ; 

R^ is hydrogen, alkenyl or R 4 ; R 1 ^ is alkenyloxy, carboxy (or an acid bioisostere), cyano, halo, 
hydroxy, heteroaryl, R 4 -C(=0)-R, -C(=0)-NY I Y 2 , -OR 4 , -N(R 6 )-C(=0)-R 7 -N(R6)-S0 2 -R 7 or 

15 -NY 1 Y 2 ; p is zero, or an integer 1 or 2; or 

an N-oxide, prodrug, or pharmaceutical^ acceptable salt or solvate of such compound; or an N-oxide 
or prodrug of such salt or solvate. 

« 

■ 

130. A compound according to claim 129 wherein R 2 is hydrogen. 

20 

131. A compound according to claim 129 or 130 wherein R 3 is hydrogen. 

132. A compound according to any one of claims 129 to 131 wherein X 1 is N, CH, C-aryl, C- 
heteroaryl, C-halo, C-CN, C- Z 2 R, C-C(=O)-0R 5 , C-C(=0)-I ; 4Y 1 Y 2 or C-NY^ 2 . 

25 

133. A compound according to any one of claims 129 to 13 1 wherein X 1 is C-phenyl. 

134. A compound according to any one of claims 129 to 13 1 wherein X 1 is C-azaheteroaryl. 
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135. A compound according to any one of claims 129 to 13 1 wherein X 1 is C-pyridyl or 

C y H 3 



CH 3 



136. A compound according to any one of claims 129 to 13 1 wherein X 1 is C-Cl. 

■ 

5 

137. A compound according to any one of claims 129 to 13 1 wherein X 1 is C-OCH 3 . 

138. A compound according to any one of claims 129 to 13 1 wherein X 1 is C-C(=0)-O t Bu. 

10 139. A compound according to any one of claims 129 to 13 1 wherein X 1 is C-C(K)>NH-CH 3 , 
C-C(=0)-NH-CH 2 -CH 2 OH, C-C(O)-NH-CH 2 -CH(CH 3 )0H, C-C(K)>NH-CH 2 -C(CH 3 ) 2 -OH, 
C-C(=0)-NH-C(CH 3 ) 2 -CH 2 OH, or C-C(=0)-NH-CH 2 CH 2 OCH 3 

140. A compound according to any one of claims 129 to 13 1 wherein X 1 is C-C(=0)-NH-C(CH 3 ) 2 - 
15 CH 2 OH. 



CH 3 



141. A compound according to any one of claims 1 29 to 1 3 1 wherein X 1 is C — NH 




\ //• 



CH3O. CH 3 0 2 <\ CH 3 OCH3 





C— NH_ A\ /) , C— NH-U /) , C— NH-iv . A , C NH— \\ n 



:— NH-^ ^> — CH 3 , C— NH-<^ \ — OCH3, C— NH-CH 2 -<^j , 

: — NH-CHj— ^ \ , C— NH-CHf^ ^ — F , C— NH-CHj-^ ^ — 1 



C— NH-CH 
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CH 3 0, 



142. A compound according to any one of claims 129 to 131 wherein X 1 is C — NH- 



^ // 



143. A compound according to any one of claims 129 to 131 wherein X 1 is N, C-H, C-CN, 



CH 3 CH3O. 



5 C — > C— NH-<^ ^ or C-C(=0)-NH-C(CH 3 )2-CH20H. 
CH. 



k 3 



144. A compound according to any one of claims 129 to 143 wherein R 9 is hydrogen. 

145. A compound according to any one of claims 129 to 143 wherein R 9 is C^alkyl. 

10 

146. A compound according to any one of claims 129 to 143 whereto R 9 is -CH 3 . 

147. A compound according to any one of claims 129 to 143 wherein p is zero. 

15 148. A compound according to claim 129 wherein: 
R 2 is hydrogen; 
R 3 is hydrogen; 

X 1 is CH, C-aryl, C-heteroaryl, C-haio, C-CN, C-lower alkoxy, C-C(=0)-OR 5 , C-C^CO-NY 1 Y 2 > 
C-NY 1 Y 2 i 
20 R 9 is hydrogen or c { _ 4 alkyl; 

p is zero; or 

an N-oxide, prodrug, or pharmaceutically acceptable salt or solvate of such compound; or an N-oxide 
or prodrug of such salt or solvate. 

25 149. A compound according to claim 148 wherein X 1 is C-phenyl. 
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150. 



A compound according to claim 



148 wherein X 1 is C-pyridyl or C 




CH 3 



151. 



A compound according to claim 



148 wherein X 1 is C-Cl. 



152. 



A compound according to claim 



148 wherein X 1 is C-OCH 3 . 



5 



153. A compound according to claim 148 wherein X 1 is C-C(=0)-0*Bu, 

154. A compound according to claim 148 wherein X 1 is C-C(=0>NH-CH3, C<X=0)-NH-CH 2 - 
CH 2 OH, C.C(=0>NH-CH2-CH(CH 3 )OH, C-C(=0)-NH-CH 2 -C(CH 3 ) 2 -OH 5 C^C(=0)-NH-C(CH 3 ) 2 - 

10 CH 2 OHor C-C(=0)-NH-CH 2 CH 2 OCH 3 

155. A compound according to claim 148 wherein X 1 is C-C(=0)-NH-C(CH 3 ) 2 -CH 2 OH. 



157.. A compound according to any one of claims 148 to 156 wherein R is hydrogen. 



158. A compound according to claim 129 wherein: 
R 2 is hydrogen; 
20 R 3 is hydrogen; 
X 1 isN; 

R 9 is hydrogen or Chalky I; and 
p is zero. 

25 159. A compound according to claim 158 wherein R 9 is -CH 3 . 



156. 



A compound according to claim 148 wherein X 1 is C — NH 




15 



1 60. A compound according to claim 2 of formula (Ic): 
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(Ic) 



wherein: 



R2 represents hydrogen, acyl, cyano, halo, lower alkenyl, -Z 2 R 4 , -SO2NY 3 Y 4 -NY 1 Y 2 or lower alkyl 
5 optionally substituted by a substituent selected from aryl, cyano, heteroaryl, heterocycloalkyl, hydroxy, 
-Z 2 R 4 -C(=0)-NYl Y 2 , -C(=0)-R, -C0 2 R 8 , -NY 3 Y 4 , -N(R 6 )-Ce=0)-R, -N(R^)-C(=0)-NY I Y 2 , 

-N(R 6 )-C(=0)-OR7 -N(r6)-S0 2 -R 7 , -N(R6)-S0 2 -NY 3 Y 4 -SOaNY 1 Y 2 and one or more halogen 
atoms; 

R 3 represents hydrogen, aryl, cyano, halo, heteroaryl, lower alkyl, -Z 2 R 4 , -C(=0)-OR 5 or 
10 -C(=0)-NY 3 Y 4 ; 

ft 

X 1 represents N, CH, C-aryl, C-heteroaryl, C-heterocycloalkyl, C-heterocycloalkenyl, C-halo, C-CN, 
C-R 4 , C-NY^ 2 , C-OH, C-Z 2 R, C-C(=0)-R, C-C(=0)-OR 5 , C-C(=0>NY 1 Y 2 , C-N(R8)-C(=0)-R, 
C-N(R 6 )-C(=0)-OR 7 , C-N(R 6 )-C(=0>NY3y4, C-N(R 6 )-S0 2 -NY 3 Y 4 , C-N(R 6 >S0 2 -R, 

C-S0 2 -NY 3 Y 4 , C-N0 2> or C-alkenyl or C-alkynyl optionally substituted by one or more groups 

15 selected from aryl, cyano, halo, hydroxy, heteroaryl, heterocycloalkyl, nitro, -C(=0>NY 1 Y 2 , -C(=0)- 
OR 5 , -NYW 2 , -N(R6)-C(=0)-R7, -N(r6)-C(=0)-NY 3 Y 4 , -N(R6)-C(=0)-OR 7 -N(R6)-S0 2 -R 7 , 

-N(R 6 )-S0 2 -NY 3 Y 4 , -S0 2 -NY'Y 2 and -Z 2 R 4 ; 

R" is hydrogen, alkenyl or R 4 ; R^ is alkenyloxy, carboxy (or an acid bioisostere), cyano, halo, 
hydroxy, heteroaryl, R 4 , -C(=0)-R, -C^CO-NY^ 2 , -OR 4 , -N(R 6 )-C(=0)-R 7 , -N(R 6 >S0 2 -R 7 or 

R 2 



20 -NYW 2 : p is zero, or an integer 1 or 2; and the residue R 




is attached to position 2 



or 3 of the pyrrole ring and the group -(R 10 ) p is attached to position 4 or 5 of the pyrrole ring; or 

an N-oxide, prodrug, or pharmaceutical^ acceptable salt or solvate of such compound; or an N-oxide 
or prodrug of such salt or solvate. 



WO 03/000688 PCT/GB02/02799 

-341- 

161. A compound according to claim 1 60 wherein R 2 is hydrogen. 

162. A compound according to claim 160 or 161 wherein R 3 is hydrogen. 

■ 

■ 

163. A compound according to any one of claims 160 to 162 wherein X 1 is N, CH, C-aryl, 
C-heteroaryl, C-halo, C-CN, C-Z 2 R, C-C(O)-0R 5 , C-C(=0)-NY 1 Y 2 , or C-NY 1 Y 2 . 

164. A compound according to any one of claims 160 to 162 wherein X 1 is C-phenyl. 

1 65. A compound according to any one of claims 1 60 to 1 62 wherein X 1 is C-azaheteroaryl. 

166. A compound according to any one of claims 160 to 162 wherein X 1 is C-pyridyl or 

c yJ> 

CHL 

3 



167. A compound according to any one of claims 160 to 162 wherein X 1 is C-Cl. 



168. A compound according to any one of claims 160 to 162 wherein X 1 is C-OCH3. 



169. A compound according to any one of claims 160 to 162 wherein X 1 is C-CC^OyC^Bu. 

170. A compound according to any one of claims 160 to 162 wherein X 1 is C-C(K))-NH-CH 3 , 
C-C(=0)-NH-CH 2 -CH 2 OH, C-C(=0)-NH-CH 2 -CH(CH 3 )OH, C-C(=0)-NH-CH 2 -C(CH 3 ) 2 -OH, 
C-C(=0)-NH^C(CH 3 ) 2 -CH 2 OH, or C-C(=0>NH-CH 2 CH 2 OCH 3 m 



171. A compound according to any one of claims 160 to 1 62 wherein X 1 is C-C(=0)-NH-C(CH 3 ) 2 - 
CH 2 OH. 
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CH 3 



172. A compound according to any one of claims 160 to 162 wherein X is C — NH 




\ // 



CH 3 Ov CH 3 0 2 C x CH 3 OCH 3 





C— NH-<^ A , C— NH-<^ ^ , C— NH-^ ^ , C— NH^^ ^ 
:— NH-^ ^) — CH 3 , C — NH— ^ ^) — OCH 3 , C— NH-CH^^^j , 



C— NH-CHj— (v , h , C— NH-CHj— <\ /) — F , C— NH-CHj-<\ j) OCH 3 , 



/ \ 




CH 3 0 



1 73. A compound according to any one of claims 160 to 162 wherein X 1 is C — NH 




\\ // 



174. A compound according to any one of claims 160 to 162 wherein X 1 is N, C-H, C-CN, 
CH 3 CH 3 0, 



C — %\ Q > C— NH~<Jv /> or C-C(=0)-NH-C(CH3)2-CH 2 OH. 



CH 



3 



175. A compound according to any one of claims 160 to 174 wherein R 9 is Cj^alkyl. 



176. A compound according to any one of claims 160 to 174 wherein R 9 is -CH 3 . 



177. A compound according to any one of claims 160 to 176 wherein p is 1. 



178. A compound according to any one of claims 160 to 177 wherein R 10 is aryl. 



179. A compound according to any one of claims 160 to 177 wherein R 10 is phenyl. 
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1 80. A compound according to claim 1 60 wherein: 
R 2 is hydrogen; 
R 3 is hydrogen; 

5 X ! is CH, C-aryl, C-heteroaryl, C-halo, C-CN, C-lower alkoxy, C-C(=0)-OR 5 , C-C=0)-NY I Y 2 , or 
C-NY'Y 2 ; 
R 9 is Chalky]; 

p is 1 ; and 
R 10 is aryl. 



10 



20 



181. A compound according to claim 1 80 wherein X is C-phenyl. 



CH 3 



1 82. A compound according to claim 1 80 wherein X 1 is C-pyridyl or C — ^ 



15 1 83. A compound according to claim 1 80 wherein X 1 is C-CL 



1 84. A compound according to claim 1 80 wherein X 1 is C-OCH 3 . 



185. A compound according to claim 180 wherein X 1 is C-C(=0)-O t Bu. 

186. A compound according to claim 1 80 wherein X 1 is especially C-C(=0)-NH-CH3, C-C(=0> 
NH-CH2-CH 2 OH > C-C(=0)-NH-CH2-CH(CH3)OH,C-C(=0)-NH-CH 2 -C(CH3)2-OH 5 
C-C(=0)-NH-C(CH 3 ) 2 -CH 2 OH or C-C(=0)-NH-CH 2 CH 2 OCH 3 . 



25 1 87. A compound according to claim 1 80 wherein X 1 is C-C(=0)-lsfH-C(CH3) 2 -CH 2 OH. 



CH 3 0 



1 88. A compound according to claim 1 80 wherein X 1 is C — NH 




1 89. A compound according to any one of claims 1 80 to 1 88 wherein R 9 is -CH3. 
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1 90. A compound according to any one of claims 1 80 to 1 89 wherein R 10 is phenyl. 



191. A compound according to claim 1 60 wherein: 
R 2 is hydrogen; 

5 R 3 is hydrogen; 
X 1 isN;, 

R 9 isCi^alkyl; 
pis 1; 

and R 10 is aryl. 

10 

192. A compound according to claim 191 wherein R 9 is -CH 3 . 

193. A compound according to claim 191 or 192 wherein R 10 is phenyl. 



15 194. A compound according to claim 2 of formula (Id): 




(Id) 

wherein 

R 2 represents hydrogen, acyl, cyano, halo, lower alkenyl, -Z 2 R 4 , -SC>2NY 3 Y 4 , -NY* Y 2 or lower alkyl 
20 optionally substituted by a substituent selected from aryl, cyano, heteroaryl, heterocycloalkyl, hydroxy, 
-Z 2 R 4 -C(=0)-NY i Y 2 , -C(=0)-R, -C0 2 R 8 , -NY 3 Y 4 , -N(R 6 )-C(=0)-R, -N(R 6 >C(=0>NY ] Y 2 , 

-N(R 6 )-C(=0)-OR 7 , -N(R 6 )-S0 2 -R 7 , -N(R 6 )-S0 2 -NY 3 Y 4 , -SO2NYW 2 and one or more halogen 
atoms; 

R 3 represents hydrogen, aryl, cyano, halo, heteroaryl, lower alkyl, -Z2 R 4 -C(=0)-OR5 or 
25 -C(=0)-NY 3 Y 4 ; 

X 1 represents N, CH, C-aryl, C-heteroaryl, C-heterocycloalkyl, C-heterocycloalkenyl, C-halo, C-CN, 
C-R4, C-NY 1 Y 2 C-OH, C-Z 2 R, C-C(=0)-R, C-C(=0)-OR 5 , C-CCK^-NY 1 Y 2 , C-N(R 8 )-C(=0)-R, 
C-N(R 6 )-C(O)-0R 7 , C-N(R 6 )-C(=0>NY 3 Y 4 , C-N(R 6 )-S0 2 -NY 3 Y 4 , C-N(R 6 )-S0 2 -R 
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C-S0 2 -NY 3 Y 4 , C-N0 2j or C-alkenyl or C-alkynyl optionally substituted by one or more groups 

selected from aryl, cyano, halo, hydroxy, heteroaryl, heterocycloalkyl, nitro, -C(=0)-NY' Y 2 , -C(=0)- 
OR 5 , -NY 1 Y 2 , -N(R 6 )-C(0)-R 7 , -N(R 6 )-C(=0)-NY 3 Y 4 , -N(R 6 )-C(=0)-OR 7 , -N(R 6 )-S0 2 -R 7 , 

« 

-N(R 6 )-S0 2 -NY 3 Y 4 , -SO2-NY 1 Y 2 and -Z 2 R 4 ; 
5 p is zero, or an integer 1 or 2; and 

RIO is alkenyloxy, carboxy (or an acid bioisostere), cyano, halo, hydroxy, heteroaryl, R 4 , -C(=0)-R, 
-CCOJ-NY 1 Y 2 , -OR 4 , -N(R 6 )-C(=0)-R 7 , -N(R 6 )-S0 2 -R 7 or -NY 1 Y 2 ; or 

an N-oxide, prodrug, or pharmaceutical^ acceptable salt or solvate of such compound; or an N-oxide 
or prodrug of such salt or solvate. 

10 

195. A compound according to claim 194 wherein R 2 is hydrogen, lower alkyl, lower alkyl 
substituted by -CONY 1 Y 2 , lower alkyl substituted by carboxy, lower alkyl substituted by tetrazolyl; 
lower alkyl substituted by hydroxy, or lower alkyl substituted by -N(R 6 )-S02-R 7 , -N(R6)-C(=0>R or 
-C(=0)-R. 

15 

196. A compound according to claim 195 wherein R 2 is methyl. 

197. A compound according to claim 195 wherein R 2 is -CH2CH2CONH2 or 
-CH 2 CH 2 CONHCH 3# 

20 

198. A compound according to claim 195 wherein R 2 is ~CH2CH2C0 2 H. 

/-NH 

199. A compound according to claim 195 wherein R 2 . is CH 2 CH^— ( I 

■ 

200. A compound according to claim 195 wherein R 2 is -CH2CH2CH2OH or 
25 -CH 2 CH 2 C(CH 3 ) 2 OH. 

20 1 . A compound according to claim 1 95 wherein R 2 is - CH2CH2CH2NHSO2CH3 

202. A compound according to claim 195 wherein R 2 is - CH2CH2CH2NHC(=0)-CH3 

30 

203. A compound according to claim 1 95 wherein R2 is -CH2CH2C(=0)CH3). 
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204. A compound according to any one of claims 195 to 203 wherein R 3 is hydrogen. 

205. A compound according to any one of claims 195 to 204 wherein X 1 is N. 



5 206. A compound according to any one of claims 195 to 205 wherein p is 1 . 
« 

207. A compound according to any one of claims 195 to 206 wherein R 10 is alkyl. 

208. A compound according to any one of claims 195 to 207 wherein R 10 is tertiarybutyl. 

10 

209. A compound according to any one of claims 195 to 208 wherein R !0 is attached position 4. 

210. A compound according to claim 1 94 wherein: 

r2 is hydrogen, lower alkyl, lower alkyl substituted by -CONY ^Y^, lower alkyl substituted by 
15 carboxy, lower alkyl substituted by tetrazolyl, lower alkyl substituted by hydroxy, lower alkyl 
substituted by 

-N(R 6 )-S0 2 -R 7 , lower alkyl substituted by -N(R 6 )-C(=0)-R; 

R^ is hydrogen; 
X 1 is N; 
20 pisl; 

RlO is alkyl; and 

Rl 0 is attached at position 4. 

211. A compound according to claim 210 wherein R^ is methyl. 

25 

212. A compound according to claim 210 wherein R^ is -CH2CH2CONH2 or 
-CH 2 CH 2 CONHCH 3i 



213. A compound according to claim 210 wherein R^ is -CH2CH2CO2H. 

30 

N 

214. A compound according to claim 2 1 0 wherein R 2 is CH 2~ CH 2\ ' 



NH 
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215. A compound according to claim 210 wherein R 2 is -CH2CH2 CH2OH or 
-CH 2 CH 2 C(CH 3 ) 2 OH. 

* 

216.. A compound according to claim 2 1 0 wherein R 2 is - CH2CH2 CH2NHS0 2 CH3 

5 

217. A compound according to claim 210 wherein R 2 is - CH2CH 2 CH 2 NHC(=0)CH3. 

■ 

218. A compound according to any one of claims 2 1 0 to 2 1 7 wherein R 1 0 is tertiary-butyl. 

10 219. . A method of treating a patient suffering from, or subject to, conditions which can be 
ameliorated by the administration of an inhibitor of the catalytic activity of Syk comprising 
administering to said patient a pharmaceutically effective amount of a composition according to claim 
1. 

15 220. A method of treating a patient suffering from, or subject to, conditions which can be 
ameliorated by the administration of an inhibitor of the catalytic activity of Syk comprising 
administering to said patient a pharmaceutically effective amount of a compound according to claim 2. 

221. A method of treating inflammatory disease in a patient in need thereof, comprising 

20 administering to said patient a pharmaceutically effective amount of a compound according to claim 1 . 

222. A method of treating inflammatory disease in a patient in need thereof, comprising 
administering to said patient a pharmaceutically effective amout of a composition according to claim 2. 

25 223. A method of treating a patient suffering from, or subject to, conditions which can be 
ameliorated by the administration of an inhibitor of the catalytic activity of FAK comprising 
administering to said patient a pharmaceutically effective amount of a composition according to claim 
1. 

224. A method of treating a patient suffering from, or subject to, conditions which can be 
30 ameliorated by the administration of an inhibitor of the catalytic activity of FAK comprising 

administering to said patient a pharmaceutically effective amount of a compound according to claim 2. 

■ 

225. A method of treating a patient suffering from, or subject to, conditions which can be 

* ■ 

ameliorated by the administration of an inhibitor of the catalytic activity of KDR comprising 
35 administering to said patient a pharmaceutically effective amount of a composition according to claim 
1. 
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226. A method of treating a patient suffering from, or subject to, conditions which can be 
ameliorated by the administration of an inhibitor of the catalytic activity of KDR comprising 
administering to said patient a pharmaceutical ly effective amount of a compound according to claim 2. 

5 227. A method of treating a patient suffering from, or subject to, conditions which can be 
ameliorated by the administration of an inhibitor of the catalytic activity of Aurora2 comprising 
administering to said patient a pharmaceutical ly effective amount of a composition according to claim 
1. 

* 

228. A method of treating a patient suffering from, or subject to, conditions which can be 
10 ameliorated by the administration of an inhibitor of the catalytic activity of Aurora2 comprising 

administering to said patient a pharmaceutical ly effective amount of a compound according to claim 2. 

229. A method of treating a patient suffering from, or subject to, conditions which can be 
ameliorated by the administration of an inhibitor of the catalytic activity of IGF1R comprising 

15 administering to said patient a pharmaceutically effective amount of a composition according to claim 
1. 

230. A method of treating a patient suffering from, or subject to, conditions which can be 
ameliorated by the administration of an inhibitor of the catalytic activity of IGF1R comprising 
administering to said patient a pharmaceutically effective amount of a compound according to claim 2. 

20 

23 1 . A method of treating cancer in a patient in need thereof, comprising administering to said 
patient a pharmaceutically effective amount of a composition according to claim 1 . 

* 

232. A method of treating cancer in a patient in need thereof, comprising administering to said 
25 patient a pharmaceutically effective amount of a compound according to claim 2. 

233. A method according to claim 221 or 222 wherein the inflammatory disease is asthma, 
inflammatory dermatosis, allergic rhinitis, allergic conjunctivitis or joint inflammation. 

30 234. A method according to claim 221 or 222 wherein the inflammatory disease is asthma, psoriasis, 
dermatitis herpetiformis, eczema, necrotizing vasculitis, cutaneous vasculitis, bullous disease, allergic 
rhinitis, allergic conjunctivitis, arthritis, rheumatoid arthritis, rubella arthritis, psoriatic arthritis or 
osteoarthritis. 

35 235. A compound according to claim 2 of formula (I) 
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(I) 

wherein:- 

5 rJ represents aryl or heteroaryl each optionally substituted by one or more groups selected from 
alkylenedioxy, alkenyl, alkenyloxy, alkynyl, aryl, hydroxy, heteroaryl, heterocycloalkyl, -C0=O)-R, 

-C(=0)-NYW2, -N(R 6 )-C(=0)-R 7 , -N(R 6 )-C(=0)-NY 3 Y 4 , -N(R 6 )-C(==0>OR 7 , -N(R 6 )-S0 2 -R 7 , 

* 

-N(R 6 )-S0 2 -NY 3 Y 4 , and -SO2-NY 1 Y 2 ; 

or an N-oxide, prodrug, acid bioisostere, pharmaceutical Iy acceptable salt or solvate of such 
10 compound; or an N-oxide, prodrug, or acid bioisostere of such salt or solvate. 

236. A compound according to claim 160 wherein R 9 is C M alkyl substituted by alkoxy or Chalky! 
substituted by-NY ! Y 2 ; and R 10 is optionally substituted heteroaryl or optionally substituted aryl. 

15 237. A method of treating Chronic Obstructive Pulmonary Disease, in a patient in need thereof, 
comprising administering to said patient a pharmaceutically effective amount of a composition 
according to claim 1. 

238. A method of treating Chronic Obstructive Pulmonary Disease, in a patient in need thereof, 

20 comprising administering to said patient a pharmaceutically effective amount of a compound according 
to claim 2. 

239. A method according to claim 23 1 or 232 wherein the cancer being treated is colorectal, 
prostate, breast, thyroid, skin, colon or lung cancer. 

25 

240. A method of inhibiting angiogenesis, in a patient in need thereof, comprising administering to 
said patient a pharmaceutically effective amount of a composition according to claim 1 . 

241 . A method of inhibiting angiogenesis, in a patient in need thereof, comprising administering to 
30 said patient a pharmaceutically effective amount of a compound according to claim 2. 
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242. A compound according to claim 2 which is 

6-(5-methoxy-l -methyl-1 H-indol-3-yI)-5H-pyrroIo[2,3-b]pyrazine; 

6- (l»methyl-lH-indoI-3-yl)-5H-pyrrolo[2,3-b]pyrazine; 
5 6-(3~bromophenyl)-5H-pyrroIo[2,3-b]pyrazine; 

7- iso-propyI-6-phenyl-5H-pyrrolo[2 3 3-b]pyrazine; 

■ 

6-(4-bromophenyI)-5H-pyrrolo[2,3-b]pyrazine; 
2-(4-bromophenyI)-lH-pyrroIo[2,3-b]pyrazine; 
e^-fl^ldioxan^-yl-phenyO-SH-pyrroIop^-blpyrazine; 
10 6-(3-[l,3]dioxan-2-yl-phenyl)-5H-pyrrolo[2,3-b]pyrazine; 

2- (5H-pyrrolo[2 5 3^b]pyrazin-6-yl)-quinoline; 

3- (5H-pyrrolo[2,3-b]pyrazin-6-yI)-isoquinoline; 

6-[l -methyl- lH-indol-5-yl]-5H-pyrrolo[2 9 3-b]pyrazine; 
6-(5-methoxy-l -methyl- lH-indoI-3-yI)-2-methyl-5H-pyrrolo[2,3-b]pyrazine; 
15 3-methyl-6-(l-methyl-lH-indo!-3-yl)-5H-pyrrolo[2,3-b]pyrazine; 
6-(l-benzyI-5-methoxy-lH-indol-3-yl)-5H-pyrrolo[2,3-b]pyrazine; 

> 

6-( 1 -methyl- 1 H-pyrrol-3-y I)-5H-pyrrolo[2,3-b]pyrazine; 

6-(l-methyl-lH-pyrrol-2-yl)-5H-pyrrolo[2 9 3-b]pyrazine; 

6-indolizin- 1 -yl-5H-pyrro!o[2,3-b]pyrazine; 
20 6-(3-methyl-indolizin-l-yl)-5H-pyrrolo[2,3-b]pyrazine; 

6-(l-methyl-2-phenyl-lH-pyiTol-4-yl)-5H-pyrrolo[2,3-b]pyrazine; 

6-(5,6,7,8-tetrahydro-indolizin-l-yl)-5H-pyrrolo[2,3-b]pyrazine; 

6-furan-3-yl-5H-pyrrolo[2,3-b]pyrazine; 

dimethyl-[4-(5H-pyrrolo[2,3-b]pyrazin-6-yl)-phenyl]-amine; 
25 6-(5-methoxy-l -methyl-1 H-indol-3-yi)-7-methyl-5H-pyrrolo[2,3-b]pyrazine; 

6-(4-^-butylphenyl)-5H-pyrrolo[2,3-b]pyrazine; 

6-(4-^r/-butylphenyl>7-methyl-5H-pyrrolo[2,3-b]pyrazine; 

6-(3,4-dimethoxyphenyl)-5H-pyrrolo[2,3-b]pyrazine; 

6-(4-aminophenyI)-7-methyI-5H-pyrrolo[2,3-b]pyrazine; 
30 6-[4-( 1 -methy l)ethoxyphenyl]-5H-pyrrolo[2 5 3-b]pyrazine; 

6-(lH-l-methyl-2-(methylthio)imidazol-5-yl)-5H-pyrrolo[2 9 3-b]pyrazine; 

6-( 1 -methyl- 1 H-indazol-3-yl)-5H-pyrrolo[2,3-b]pyrazine; 

6-( 1 -methy 1-4-phenyl- 1 H-pyrrol-3-y I)-5H-pyrrolo[2,3-b]pyrazine; 

e^-fluorophenyO-SH-pyrroIop^-bJpyrazine; 
35 6-(4-methoxyphenyI)-5H-pyrrolo[2,3-b]pyrazine; 

6-[4-(/er/-butyl)phenyI]-7-(prop-l-enyl)-5H-pyrrolo[2,3-b]pyrazine; 
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. 6-(4-methylthiophenyl)-5H-pyrrolo[2,3-b]pyrazine; 
6r{3-niethoxylphenyl)-5H-pyiToIo[2,3-b]pyra2ine; 
6-(l-methyl-lH-pyrazol-4-yl)-5H-pyrrolo[2,3-b]pyrazine; 
6^1-me%I-5-pheny!-lH-pyrazoI-3-yl)-5H-pyrroIo[2 3 3-b]pyrazine; 
5 6^pyridin-2-yl)-5H-pyrrolo[2,3-b]pyrazine; 
6-(pyridin-4-yI>5H-pyrrolo[2,3-b]pyrazine; 
6-(3,4-dimethy\phenyl)-5H-pyrrolo[2,3-b]pyrazine; ( 
6-(4-hydroxyphenyl)-5H-pyrrolo[2,3-b]pyrazine; 
6-(4-trifluoromethoxyphenyl)-5H-pyrroIo[2 3 3-b]pyrazine; 
10 6-(4-aminophenyl)-5H-pyrroJo[2,3-b]pyrazine; 

6-(l-methyl-2-phenyl-lH-pyrroI-3-yl)-5H-pyrroIo[2,3-b]pyrazine; 
6-(l,5-dimethyI-lH-pyrrol--3-yl>-5H-pyrrolo[2,3-b]pyrazine; 
6-( 1 ,4-dimethyl-l H-pyrrol-3-yl)-5H-p)OToIo[2,3«b]pyrazine; 

2- (l -methyl-4-phenyl- 1 H-pyrrol-3-yl)- 1 H-pyrrolo[2,3-b]pyridine; 
15 3-[3-(5H-pyrroio[2,3-b]pyrazin-6-yl)-indoM-yl]-propan-l-ol; 

3- [5-methoxy-3-(5H-pyrroIo[2,3-b]pyrazin-6-yl)-indol- 1 -y I]-propan- 1 -ol; 
2-[3-(5H-pyrroIo[2,3-b]pyrazin-6-yI)-indol- 1 -yI]-ethanoI; 
6-(lH-indol-3-yl)-5H-pyrrolo[2,3-b]pyrazine; 

2- [5-methoxy-3-(5H-pyrrolo[2,3-b]pyra2in-6-yI)-indol-l-yl]-ethanol; 
20 3-[3^5H-pyrrolo[2,3-b]pyra2in-6-yl)-indol-l-yl]--propylamine; 

3- [5-methoxy-3-(5H-pyrroIo[2,3-b]pyrazin-6-yI)-indol-l-yl]-propylamine 
N-{3-[3-(5H-pyrrolo[2,3-b]pyrazin-6-yl)MndoI-l-yl]-propyl}-acetamide; 
N-[4-(5H-pyrrolo[2,3-b]pya2in-6-yl>phenyl]-acetamide; 
6-[I<3-morpholin-4-yl^ropyl)-lH^ 

25 6-[l-(3-piperidin-l-yl-propyl)-lH-indol-3-yl]-5H-pyrrolo[2,3-b]pyrazine; 

6-{l-[3-(pyridin~3-yloxy)-propyl]-^^ 

1 -methy l-3^(5H-pyrro!o[2,3-b]pyrazin-6-y 1)- 1 H-indoI-5-ol; 

6-(2-chloro-5-methoxy-l -methyl- 1^ 

3-(5H^pyrrolo[2,3-b]pyrazin-6-yl)-benzaIdehyde; 
30 4-(5H-pyrrolo[2 J 3-b]pyrazin«6-yI>benzaIdehyde; 

[3-(5H-pyrrolo[2 5 3-b]pyrazin-6-yl)-indol-l-yl]-methanoI; 

[3-(5H-pyrroIo[2,3-b]pyrazin-6-yl)-phenyl]-methanoI; 

[4-(5H-pyrrolo[2,3-b]pyrazin-6-yl)-phenyl]-methanol; 

6-(5-methoxy- 1 H-indol-3-yI)-5H-pyrroIo[2,3-b]pyrazine; 
35 2-[5-methoxy-3-(5H-pyrrolo[2,3-b^ 
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2-[5-methoxy-1 -(2~morpho^ 
carbonitrile; 

[5-methoxy-3-(lH-pyrrolo[2,3-b]pyridin-2-yI)-indoM-yI]-acetic acid; 
4-methoxy-2-(5-methoxy- 1 -methyl- 1 H-indol-3-y l> 1 H-pyrrolo[2,3 -b]pyridine; 
5 4-methoxy-2-(5-methoxy-lH-indoI-3-yl>lH-pyrroIo[2,3-b]pyridine; 
4-chloro-2<4-terf-buty lphenyl)- 1 H-pyrrolo[2,3-b]pyridine; 
2<5-methoxy-l-methyl-lH-indol-3-yI)-5-phenyI-lH-pyrrolo[2,3-b]pyridine; 
1 -[ 1 -methy l-3-( 1 H-pyrrolo[2,3-b]pyridin-2-y 1)- 1 H-indoi-5-yloxy]-propan-2-ol; 
r5,6-dimethoxv-3-f 1 H-pvrrolor2 J-blpvridin-2-vn-indol- 1 -vll-acetic acid: 
10 2-[5-methoxy-3-(lH-pyrroIo[23-b]p^^ 

1 -[ I -methy I-3-( 1 H-pyrroIo[2,3-b]pyridin-2-yl)- 1 H-indol-5-yloxy]-cyclobutanecarboxylic acid amide; 
1 -[ 1 -methy l-3-( 1 H-pyrroIo[2,3-b]pyridin-2-yl)- 1 H-indol-5-yIoxy]-cycIobutanecarboxylic acid 
methylamide; 

1 -methy 1-3 -( 1 H-pyrfoIo[2,3-b]pyridin-2-yl)- 1 H-indole-5-carboxylic acid methylamide; 

15 1 -methy l-3-( 1 H-pyrrolo[2,3-b]pyridin-2-yl)-l H-indole-5-carboxylic acid (2-hydroxy-ethyl)-amide; 

l-methyl-3-(lH-pyrroIo[23-b]pyridin-2-yI)-lH-indole-5-carboxylicacid (2-morphoIin-4-yI-ethyl)- 
amide; 

1 -methy I -3 -( 1 H-pyrroIo[2,3-b]pyridin-2-yl> 1 H-indole-5-carboxylic acid (2-carbamoyI-ethy l>amide; 
1 -methy l-3-( 1 H-pyrrolo[2,3-b]pyridin-2-yl)- 1 H-indole-5-carboxyIic acid bis-(2-hydroxy-ethyl)-amide; 
20 NmethyI-3-(]H-pyrrolo[2,3-b]pyridin-2-yl)-lH-indole-5-carboxylic acid amide; 

1 -methy I-3-( 1 H-pyrrolo[2,3-b]pyridin-2-y 1). 1 H-indoIe-5-carboxy lie acid (2-hydroxy- 1 , 1 -bis- 
hydroxymethyI-ethyl)-amide; 

1 -methyl-3-( 1 H-pyrrolo[2,3-b]pyridin-2-y I)-l H-indole-5-carboxylic acid (2-hydroxy- 1 -hydroxymethyl- 
l-methyl-ethyl)-amide; 

25 l-methyl-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-l H-indole-5-carboxylic acid (2,3-dihydroxy-propyl)- 
amide; 

l-methyl-3-( 1 H-pyrroloP^-bfryridin^-yl)- 1 H-indole-5-carboxylic acid (2-hydroxy-l , 1 -dimethyl- 
ethyl)-amide; 

1 -methy l-3-( 1 H-pyrrolo[2,3-b]pyridin-2-yl)-l H-indole-5-carboxylic acid (2-hydroxy- 1 -hydroxy methy 1- 
30 ethyl)-amide; 

l-methyl-3-( 1 H-py rro lo [2,3 -b] py r id i n-2-y I)- 1 H-indole-6-carboxylic acid (2-carbamoy l-ethy l)-amide; 
l-methyl-3-(lH-pyrroIo[2 3 3-b]pyridin-2-yI)-lH-indole-6-carboxylic acid (2-hydroxy-ethyl)-amide; 
l-methyl-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-lH-indole-6-carboxylic acid (lH-[U2 5 4]triazol-3-yl)- 
amide; 

35 l-methyl-3-(lH-pyrroIo[2,3-b]pyridin-2-yl)-lH-indole-6-carboxylic acid (2-hydroxy- l-hydroxymethyl- 
ethyl)-amide; 
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1 -methyl-3-(5H-pyrrolo[2,3-b]pyrazin-6-yl> lH-indole-5-carboxylic acid (2-hydroxy-l , 1 rdimethyl- 
ethyl)-amide; 

3-[6-(4-rerNbutylphenyI)-5H-pyrrolo[2,3-b]pyrazin-7-yi]-N-methylpropionamide; 

3-[6-(4-ter/-butylphenyl)-5H-pyrrolo^ 
5 l-methyl-3-(5H-pyrroIo[2,3-b]pyrazin-6-yi>lH-indole-5-carboxylic acid 2-methoxyethylamide; 

1 -methyl-3-(5H-pyrrolo[2,3-b]pyrazin-6-yl)- 1 H-indoIe-5-carboxylic acid 2-thien-2-yIethylamide; 

l-methyl-3r(5H-pyrroIo[2,3-b]pyrazin-6-yl)-l H-indoIe-5-carboxylic acid 2-fluoroethyIamide; 

l-methyl-3-(5H-pyrrolo[2,3-b]pyrazin-6-yI)-l H-indole-5-carboxylic acid 2-carboethoxyethylamide; 

1 -methy I-3-(5H-pyrrolo[2,3-b]pyrazin-6-yl)- 1 H-indole-5-carboxylic acid (hydroxymethyl)- 
10 carbornethoxy-methylamide; 

1 -methy l-3-(5H-pyrrolo[2,3-b]pyrazin-6-y!)- 1 H-indole-5-carboxyIic acid 2-hydroxyethy lamide; 

l-methyl-3-(5H-pyrrolo[2,3-b]pyrazin-6-yI)-lH-indole-5-carboxylic acid methylamide; 

l-methyl-3-(5H-pyrrolo[2,3-b]pyrazin-6-yl)-lH-indole-5-carboxylic acid dimethylamide; 

[l-methyl-3-(5H-pyrro!o[2,3-b]pyrazin-6-yl)-l H-indol-5-yl] morpholin-4-yl ketone; 
15 4-hydroxy-[ 1 -[ 1 -methy l-3-(5H-pyrrolo[2,3-b]pyrazin-6-yl> 1 H-indol-5-yl]carbonylpiperidine 

3"[l-methyl-3-(5H-pyrrolo[2,3-b]pyrazin-6-yl)-lH-indol-5-yl]carbonyIamin acid 

methylamide; 

1- .methyI-3-(5H-pyrrolo[2,3-b]pyrazin-6-yl)-lH-indole-5-carboxylic acid 3-hydroxypropylamide; 
3-{6-[4-( 1 -methy I)ethoxyphenyl]-5H-pyrroIo[2,3-b]pyrazin-7-yl} propionic acid methylamide; 

20 3-[6-(4-methoxyphenyI)-5H-pyrrolo[2,3-b]pyrazin-7-yI]propiohic acid methylamide; 
3-{6-[4-(l-methyl)ethoxyphenyl]-5H-pyrrolo[2,3-b]pyrazin-7-yl}propionamide; 

■ 

3-{6-(4-hydroxyphenyl)-5H-pyrrolo[2,3-b]pyrazin-7-yl}propionamide; 

i 

3-[6-(4-fluorophenyl)-5H-pyrrolo[2,3-b]pyrazin-7-yl]propionic acid methylamide; 
3-[4-(3,5-dimethy I-isoxazolyl-4-yl)- 1 H-pyrrolo[2,3-b]pyridin-2-yl]- 1 -methyl- 1 H-indole-5-carboxyIic 
25 acid (2-methoxy-ethyl)-amide; 

3-[4-(3,5-dimethyl-isoxazolyI-4-yl)-lH-pyrro^ acid (2- 

methoxy-ethyl)-amide; 

3-(4-cyano-lH-pyrrolo[2,3-b]pyridin-2-yl]-l-methyl-lH-indole-5-carboxylic acid (2-hydroxy-l,l- 
dimethyl-ethyl)-amide; 

30 3-(4-cyano-lH-pyrrolo[2,3-b]pyrW^ (2-hydroxy-2-methyl-,. 
propyl)-amide; 

2- |'5,6-dimethoxv-3-nH-pvrrolor2J-b1pvridin-2-vlVindol-l-vl1-l-morpholin-4-vl-eth 
[l-methyl-3-(lH-pyrrolo[2 ) 3-b]pyridin-2-yl)-lH-indol-5-yloxy]-acetic acid; 

2-[ 1 -methy l-3-( 1 H-pyrrolo[2,3-b]pyridin-2-yl)- 1 H-indol-5-y loxy]-propionic acid; . 

35 1-[1 -methy I-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-lH-indol-5-yloxy]-cyclobutanecarboxylic acid; 
l-methyN3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-lH-indoIe-5-carboxylic acid; 
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l-methyl-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-lH-indol-5-ol; 

l-{ 1 -(cyclobutanecarboxylic acid)-3-lH»pyrrolq[2,3-b]pyridin-2-yl]-lH-indol-5-yloxy}- 
cyclobutanecarboxylic acid; 

1 -methy l-3-( 1 H-pyrrolo[2,3-b]pyridin-2-yl)- 1 H-indole-6-carboxylic acid; 
5 3-[l -methy l-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-lH-indol-5-yl]-propionic acid; 

1- methyl-3-(5H-pyrrolo[2,3-b]pyrazin-6-yI)-lH-indole-5-carboxylic acid; 
[2-methoxy-5-(5H-pyrrolo[2 5 3-b]pyrazin-6-yI)-phenoxy]acetic acid; 
3-[2-dimethyIamino-5-(5H-pyrrolo[2,3-b]pyrazin-6-yl)-phenyl]propionic acid; 

3-[ 1 -methyl-3-(5H-pyrroIo[2,3-b]pyrazin-6-yl)-l H-indoI-5-yl]carbony laminopropionic acid; 
10 3-[4-(3,5-dimethyI-isoxazole-4-yI)-lH-pyrro^ 
acid; 

3- [4-(3,5-imethyl-isoxazole-4-yl)-lH-pyrrolo^^ acid; 

4- (3,5-dimethyl-isoxazoIe-4-yl)-2-(5-^ 

4-(3,5-dimethyl-isoxazole-4-y l)-2-(5-methoxy- 1 H-indol-3-yl)- 1 H-pyrrolo[2,3-b]pyridine; 
15 3-(4-methoxy-l H-pyrrolo[2,3-b]pyridine-2-yl)-l-methyI-lH-indole-5-carboxylic acid; 
3-(4-cyano-lH-pyrrolo[2,3-b]pyridine-2-yi)-l-methyl-lH-indoIe-5-carboxylic acid; 

3 -( 1 H-pyrrolo [2 ,3 -b]pyridine-2-yl)- 1 H-indole-5-carboxylic acid; 

2- (5-methoxyM H-indol-3-yl)-l H-pyrrolo[2,3-b]pyridine -4-carboxylic acid; 

potassium 2-(5-methoxyHH-indol-3-yl)-lH-pyrrolo[2 > 3-b]pyridine-4-carboxylate; 
20 2-[l-methyl-3<lH-pyrroIo[2 9 3-b]pyridin-2-yl)-lH-indoi-5-yloxy]-ethanol; 

2-[ 1 -methyl-3-( 1 H-pyrrolo[2,3-b]pyridin-2-y I)- 1 H-indol-5-y loxy]-propan- 1 -ol ; 
{l-[l-methyl-3-(lH-pyrrolo[2,3-b]pyr^ 

2- (6-phenyl-5H-pyrrolo[2,3-b]pyrazin-7-yl)-ethanol; 

3- [l-methyI-3-(5H-pyrrolo[2,3-b]pyrazin-6-yI)-lH-indol-5-yI]carbonyIaminopropioni acid; 
25 2-[2-methoxy-5-(5H-pyrrolo[2,3-b]pyrazin-6-yl)-phenoxy]-ethanol; 

3-[2-dimethylamino-5-(5H-pyrrolo[23-b]pyrazin-6-yl)-phenyl]-propan-l-ol; 
3-{6-[4-(l-methyl)ethoxyphenyl]-5H-pyrroIo[2,3-b]pyrazin-7-yI}propanol; 

2- (5-methoxy-l-methyl-lH-indol-3-yl)-lH-pyrrolo[2 > 3-b]pyridine; 

3- [l-methyl-3-(lH-pyrrolo[23-b]pyrid^ 

30 3-[l-methyl-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-lH-indol-5-yloxy]-propan-l-ol; 

3-[l-methyl-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-lH-indol-5-yloxy]-propan-2-ol; 

2-[ 1 -methyI-5-(2H-tetrazol-5-yI)- 1 H-indol-3-yl]-l H-pyrrolo[2,3-b]pyridine; 

2-[l-methyl-5<2-methyI-2H-tetrazol-5-yl>lH-indol-3-yl]-lH-pyrro!o[2,3-b]pyridine; 

2-[ 1 -methy !-5-( 1 -methyl- 1 H-tetrazoi-5-yl)- 1 H-indol-3-yI]- 1 H-pyrrolo[2,3-b]pyridine; 
35 1 -[ 1 -methy 1-3-0 H-pyrrolo[2,3-b]pyridin-2-yl)- 1 H-indol-5-yl]-ethanone; 

2-(5,6-dimethoxy- 1 -methyl- 1 H-indol-3-yl)- 1 H-pyrrolo[2,3-b]pyridine; 

(S)-3-[l-methyl-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-lH-indol-5-yloxy]-propane-l,2-diol; 
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(R)-3-[ 1 -methy l-3-( 1 H-pyrroIo[2,3-b]pyridin-2-yl)- 1 H-indol-5-yloxy]-propane- 1 ,2-diol; 
2-[5-(2-methoxy- 1 -methy l-ethoxy)-l -methyl- 1 H-indoI-3-yl]-lH-pyrrplo[2,3-b]pyridine; 
2-[l-methyl-5<5-methyl-[l^ 
(R)-3-[6-methoxy- 1 -methy l-3-( ^ ^ 
5 6-methoxy- 1 -methy l-3-( 1 H-pyrrolo[2,3-b]pyridin-2-yl)- 1 H-indol-5-oI; 

2-(5-methoxy-l -methyl-1 H-indol-3-yl)-4-phenyl-l H-pyrrolo[2,3-b]pyridine; 
2-[5-(pyridin-4-yl)- 1 -methy I- 1 H-indol-3-yI]- 1 H-pyrrolo[2,3-b]pyridine; 
2-(5-methoxy-l -methyl- 1 H-indol-3-yl)- 1 H~pyirolo[2,3-b]pyridine-4-carbonitrile; 

4- chloro-2-(5-methoxy- 1 -methyl- 1 H-indol-3-y I)- 1 H-pyrrolo[2,3-b]pyridine; 
10 2-(5-methoxy-l-methyl-lH-indoL^^ 

2-(5-methoxy- 1 -methyl- 1 H-indol-2-yl)-l H-pyrrolp[2,3-b]pyridine; 
2-(5-methoxy- 1 -methyl- 1 H-indol-3-yl)-3-methyM H-pyrrolo[2,3-b]pyridine; 
2-(lH-pyrroI-2-yl>lH-pyrrolo[2,3-b]pyridine; 
2-( 1 -methyl-1 H-pyrrol-2-y I)- 1 H-pyrrolo[2,3-b]pyridine; 
15 4-chloro-2-(5-methoxy~l H-indol-3-yl)-l H-pyrroIo[2,3-b]pyridine; 

5- methoxy-l-metHyl-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-lH-indol-6-ol; 

■ 

2-(6-isapropoxy-5-methoxy- 1 -methyl- 1 H-indoI-3-yl)-l H-pyrrolo[2,3-b]pyridine; 

2- [5,6-dimethoxy-l-(2-morphoIin-4-yI-eft^ 
l-methyl-3-(lH-pyrroIo[2,3-b]pyridin-2-yl>lH-indol-5-ylamine; 

20 N-[ 1 -methy l-3-( 1 H-pyrroIo[2,3-b]pyridin-2-yI)- 1 H-indol-5-y I]-methanesulfonamide; 
N-[l-methyl-3-(lH-pyrrolo[2 9 3-b]pyridin-2-yl)--lH-indol-5-yl]-acetamide; 
N-{l-methyl-3-(lH-pyrrolo[23-b]pyridin-2-yl)-lH-indol-5-yl]methyl}thien-2-yl-s 
{ 1 -[5-( 1 -hydroxymethy l-cyclobutoxy)-3-( 1 H-py rrolo[2,3-b]pyridin-2-y l)-indol- 1 -y I]-cycIobutyl}- 
methanol; 

25 {l-[l-methyl-3-(5H-pyirolo[2,3-b]pyrazin-6-yI>lH-indol-5-yloxy]-cycIobuty 
5-[6<4-fer/-butylphenyl)-5H-pyrrolo[2,3-b]pyrazin-7-yl]ethyl-2H-tetrazole; 

3- [6-(4-fe^butylphenyl)-5H-pyrrolo[2,3-b]pyrazin-7-yl]-propionitrile; 
3-[6-(4-/e^-butylphenyl-5H-pyrrolo[2,3-b]pyrazin-7-yl]-propionamide; 
3-[6-(4-/er/-butylphenyl)-5H-pyrroIo[2,3-b]pyrazin-7-yl]-propionic acid; 

30 3-{6-[4-(l-metbyl)ethoxyphenyl]-5H-pyrrolo[2,3-b]pyrazin-7-yI}propionic acid; 

3-[6-(4-fluorophenyl)-5H-pyrrolo[2,3-b]pyrazin-7-yl]propionic acid; 

3-[6-(4-methoxyphenyl)-5H-pyrrolo[2,3-b]pyrazin-7-yl]propionic acid; 

3-[6-(4-toY-butyl-phenyl)-5H-pyrrolo[2,3-b]pyrazin-7-yl]-propan-l-ol; 

[2-methoxy-5-(5H-pyrrolo[2,3-b]pyrazin-6-yl)-phenoxy]acetic acid ethyl ester; 
35 2-methoxy-5-(5H-pyrrolo[2,3-b]pyrazin-6-yl)phenol; 

3-fluoro-2-(5-methoxy-l -methyl- 1 H-indol-3-yl)-l H-pyrrolo[2,3-b]pyridine; 
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3-{6-(4-hydroxyphenyI)-5H-pyrroIo[2 3 3-b]pyrazin-7-yI}propionic acid ; 
ethyl 3-{6-(4-hydroxyphenyl)-5H-pyrroIo[2,3-b]pyrazin-7-yl}propionate; 

2- (5-methoxy-lH-indol-3-yI)-lH-pyrrolo[2 5 3-b]pyridine-4-carbonitriIe; 
6-(4-methy lsu lfinyl pheny l)-5 H-py rro lo [2,3 -b] pyrazine; 

5 6-(4-methylsulfonylphenyl)-5H-pyrroIo[2,3«b]pyrazine; 

3- (6'(4-/er/-butylphenyl)-5H-pyrrolo[2,3-b]pyrazin-7-yl)propylamine; 
N-{3-(6-(4-ter^butylphenyl)-5H-pyrroto^ 

N-{3-(6-(4-/er/-butylphenyl)-5H-pyrrolo[2 9 3-b]pyrazin-7-yl)propyl} cyclopropylcarboxylic acid amide; 
N-{3-(6-(4-te/^butylphenyl)-5H-pyrrolo[2,3-^^ 
10 N-{3-(6-(4-te^butylphenyl)-5H 

N-{3-(6-(4-te^butyIphenyl)-5H-pyro^ acid amide; 

N- { 3 -(6-(4-ter/-buty lphenyl)-5H-pyrrolo [2,3 -b]pyrazin-7-y l)propyl } -N' -propyl urea; 
N-{3-(6-(4-ter/-butylphenyl)-5H-pyrrolo[2^ urea; 

N-{ l-methyl-3-(l H-pyrrolo[2,3-b]pyridin-2-yl)-l H-indoI-5-yl]methyl}-N'-tetrahydropyran-2-ylurea; 
15 >H3-(6-(4-/e^butylphenyl)-5^^^ urea; 

N-{3-(6-(4-terNbutyIphenyl)-5H-pyro 

N-{3-(6-(4-te^butylphenyl)-5H-pyrrolo[2,^^ 

N-{3-(6-(4-te^butylphenyl)-5H-pyrroloP^ 

N-{3-(6-(4-te^butylphenyI)-5H-pyrroto^^ 
20 2-(5-methoxy-l -methyl- 1 H-indol-3-yl)- 1 H-pyrrolo[2,3-b]pyridine-4 carboxylic acid (2-hydroxy- 1,1- 

dimethyl-ethyl)-amide; 

3-(4-chloro- 1 H-pyrrolo[2,3-b]pyridin-2-y 1)- 1 -methyl-1 H-indoIe-5-carboxylic acid (2-hydroxy- 1,1- 
dimethyl-ethyl)-amide; 
[2-(5-methoxy-l -methyl-1 H-indol-3-yO 
25 3-[6-(4-hydroxyphenyI)-5H-pyrrolo[2,3-b]pyrazin-7-yl]-N-methylpropionamide; 

* 

2-( 1 -ethyl-5-methoxy-l H-indol-3-yl)-l H-pyrrolo[2,3,-b]pyridine-4-carboxylic acid (2-hydroxy-l , 1- 
dimethyl-ethyl)-amide; 

2-(5-methoxy-l-methyl-lH-indol-3-yl)-lH-pyrrolo[2,3,-b]pyridine-4-carboxylic acid (2-methoxy-ethyl) 
amide; 

» 

30 2-(5-tnethoxy- 1 -methyl- 1 H-indol-3-y 1)-1 H-pyrrolo[2,3,-b]pyridine-4-carboxylic acid (2-hydroxy-2- 
methyl-propyl) amide; 

2-(5-methoxy-l-methyl-lH-indol-3-yl)-lH-pyrrolo[2 5 3,-b]pyridine-4-carboxyticacid (2-hydroxy- 
propyl) amide; 

2-(5-methoxy- 1 -methyl- ] H-indol-3-y I)- 1 H-pyrrolo[2,3,-b]pyridine-4-carboxylic acid (2-hydroxy-ethyl) 
35 amide; 

2-(5-methoxy -lH-indol-3-yI)-lH-pyrrolo[2,3,-b]pyridine-4-carboxylic acid (2-methoxy-ethyl) amide; 
2-(5-methoxy-l -methyl-1 H-indol-3-yl)-l H-pyrrolo[2,3-b]pyridine-4 carboxylic acid; 
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3-(4-chloro- 1 H-pyrroIofl^-blpyridin^-yl)-! -methyl-1 H-indole-5-carboxylic acid; 
2-( 1 -ethyl-5-methoxy-l H-indol-3yl)-l H-pyrrolo[2 5 3,-b]pyridine-4-carboxyIic acid; 

2- (5-methoxy-lH-indol-3-yi)-lH-pyrroIo[2,3-b]pyridine-4 carboxamide; 

3- [6-(4-morpholin4-yl phenyl)-5H-pyrroIo[2 3 3-b]pyrazin-7-yl]-N-methyIpropionamide; 
5 6-(4-pyrrolidin-l-yl phenyl)-5H-pyiroIo[2 5 3-b]pyrazine; 

6-(4-(fliran-2-yI)phenyl)-5H-pyrrolo[2,3-b]pyrazine; 
6-(4-(3,5-dimethyIisoxazol-4-yI)phenyI)-5H-pyrrolo[2 5 3-b]pyrazine; 
2-[4-(5H-pyrroIo[2,3,-b]pyrazin-6-yI)phenyl]-propan-2-ol; 
1 -[4-(5H-pyrrolo[2,3-b]pyrazin-6-yl)phenyl] ethanone; 
10 6^4-(4-{2-morpholin-4-yIethyl 

< 

6-(4-piperazin-l-ylphenyI)-5H-pyrrolo[2 3 3-b]pyrazine; 
2-methyl^-[6-(4-te^butyl-phenyl)-5H^ 

[3-( 1 H-pyrroIo[2,3-b]pyridin-2-yl)- 1 -methyl- 1 H-indol-5-yl]-methylamine; 

* 

2-{[5-methoxy-3-(!H-pyrrolo[2,3-b^^^ 
15 N-cycIobuty I-2-[5-methoxy-3 -( 1 H-pyrroIo[2,3 -b]pyridin-2-y l)-indol- 1 -yl]-acetamide; 

N-(3-imidazol-l -yl-propyl>2-[5-methoxy-3-( 1 H-pyrroIo[2 3 3-b]pyridin-2-yl)-indoI-l-yI]-acetamide; 

1 -(2,5-dihydro-pyrrol- 1 -y l)-2-[5-methoxy-3-( 1 H-pyrrolo [2,3 -b]pyridin-2-yl)-indoI-l-yI]-ethanone; 

N-cyclohexyl-2-[5-methoxy-3-( 1 H-pyrrolo[2,3-b]pyridin-2-yl)-indol- 1 -yl]-acetamide; 

N-cyclopentyl-2-[5-methoxy-3-( 1 H-pyrrolo[2,3-b]pyridin-2-yI)-indol- 1 -yl]-acetamide; 
20 NK3-dimethyl-amino-propyI^ 

6-{2-[5-methoxy-3-(l H-pyrrolo[2,3-b]pyridin-2-yl)-indol-l-yl]-acetylamino}-hexanoic acid methyl 
ester; 

Hl,41bipiperidinyl-lLyl-2-^ 

N-(3 3 3-dimethyl-butyl)-2-[5-methoxy-^^^ 
25 N-(3-ethoxy-propy l)-2-[5-methoxy-3-( 1 H-pyrrolo[2,3-b]pyridin-2-y l)-indol-l -yl]-acetamide; 

1- (3>dimethyl-piperidin-l-yl)-2-[5-^^ 

2- [5-methoxy-3-(lH-pyrrolo[2 3 3-b]pyri^^ 

1 -[4-(4-chloro-pheny l)-piperazin- 1 -y l]-2-[5-methoxy-3-( 1 H-pyrrolo[2,3-b]pyridin-2-yl)-indol-l -y I]- 
ethanone; 

30 l-(4-hydroxy-piperidin-l-yl)-2-[5-metho 
2-[5-methoxy-3-(lH-pyrrolo[2,3-b]pyrti^ 

2-[5-methoxy-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)HndoI-l-yl]-l-[4-(3-phenyl-aIl^ 
ethanone; 

N-furan-2-ylmethyl-2-[5-metho^ 
35 245-methoxy-3-(lH-pyrrolo[2,3-b]pyridin-2-yi)-indol-l-yl]-N-(2-pyridin-4-yl-et^^ 
N-cyclopropylmethyl-2-[5-methoxy-3^1H^^ 



WO 03/000688 



PCT/GB02/02799 



-358- 

* 

N-( 1 -cyc!ohexyl-ethyl)-2-[5-methoxy-3-(l H-pyrroIo[2 5 3-b]pyridin-2-yl)-indoI-l -yl]-acetamide; 
2-[5-methoxy-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-indol-l-yl]-N-methy 

2-[5-methoxy-3-( 1 H-pyrrolo[2,3-b]pyridin-2-yl)-indol- 1 -yl]- 1 -(4-m-tolyl-piperazin- 1 -yl)-ethanone; 
2-[5-methoxyO-(lH-pyrroIo[2,3-b]py^^ 
5 2-[5-methoxy-3^1H-pyirolo[2,3-b]^^ 

N-cyclopropy l-2-[5-methoxy-3-( 1 H-pyrrolo[2,3-b]pyridin-2-yI)-indol- 1 -yl]-acetamide; 
245-methoxy-3-(lH-pyrroIo[23-b]pyridin-2-yl)-indol-l-yl]-l-(3-methyl-pip 
N-(4^yclohexyl-phenyl)-2-[5-methoxy-3-(l^^ 
2-[5-methoxy-3-(lH-pyrrolo[2,3-b]pyridi^ 
10 N^yclohexylmethyl-2-[5-meta 

2-[5-methoxy~3-(lH-pyrrolo[2,3-b]pyrid^ 
4-{2-[5-methoxy-3-( 1 H-pyrrolo[2^ 

4-{2-[5-methoxy-3-( 1 H-pyrrolo[2,3-b]pyridin-2-yl)TindoI- 1 -yl]-acetyl } -3,3-dimethyI-piperazin-2-one; 
4-{2-[5-methoxy-3-( 1 H-pyrroIo[2 5 3-b]pyridin-2-yl>indol- 1 -y l]-acetyl } - 1 -methyl-piperazin-2-one; 
15 2-[5-methoxy-3-(lH-pyrroIo[23-b]pyridm^^ 

N-(2-hydroxy-2-phenyl-ethy l)-2-[5-methoxy-3 -( 1 H-pyrrolo [2,3-b] pyrid in-2-y l)-indol- 1 -y l]-acetamide; 

i 

1 -(2,6-dimethyl-morphoI in-4-y l)-2-[5-methoxy-3-( 1 H-pyrrolo[2 3 3-b]pyridin-2-y l)-indol- 1 -yl]-ethanone; 
N-(4-diethylaminomethyl-phe^ 
acetamide; 
20 N-[2-(4-hydroxy-phenyI>ethyl^ 

2-[5-methoxy-3-( 1 H-pyrrolo[2,3-b]pyridin-2-yl)-indol- 1 -y I]-N-(tetrahydro-furan-2-ylmethy 1)- 
acetamide; 

2-[5-methoxy-3^1H-pyrrolo[23-b]pyri^^ 
N-(l,2-dimethyl-propyI)-2-[5-methox 
25 N-(3-benzyloxy-pyridin-2-yl)-2-[5-^ 

2-[5-methoxy-3-(lH-pyrrolo[2,3-b]pyridm^^ 
2-[5-methoxy-3-(lH-pyrrolo[23-b]pyrid^ 

N-isoquinolin-5-yl-2-[5-methoxy-3-(lH-pyrrolo[2,3-b]pyridin-2-yI)-indol-l-yl] 
2-[5-methoxy-3-(lH-pyrrolo[2,3~b]pyr^ 
30 N^soquinoIin-l-yl-2-[5-methoxy^ 

2-[5-methoxy-3-(lH-pyrroIo[2,34>]pyridin^^^ 
H3,6-dihydro-2H-pyridin-l-yl)-2-[5-meft^^ 
2-[5-methoxy-3-(lH-pyrrolo[23-b]pyri^^ 

■ 

acetamide; 
35 N-(2-cyclohex-l-enyI-ethyl^ 

N-[2-(lH-indoI-3-yl)-ethy!]-2-[5^^ 
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2-[5-methoxy-3<lH-pyrroloP 
piperazin-1 -yl]-ethanone; 

N-adamantan- 1 -yl-2-[5-methoxy-3-( 1 H-pyrrolo[2,3-b]pyridin-2-yl)-indol- 1 -y l]-acetamide; 
N-(2-dimethylamino-ethy l)-2-[5-methoxy-3-( 1 H-pyrrolo[2,3-b]pyridin-2-yl)-indol-l-yI]-N-methyl- 
5 acetamide; 

1 -(4-benzo[ 1 ,3]dioxol-5-yJmethyl-piperazin- 1 -y I)-2-[5-methoxy-3-( 1 H-pyiroIo[2,3-b]pyridin-2-y ly 
indoI-l-yl]-ethanone; 

1- [4-(4-chloro-benzyl>piperazin-l-yl]-2-[5-methoxy-3-(lH-pyrrolo[2^^ 
ethanone; 

10 2-[5-methoxy-3-( 1 H-pyrrolo[2,3-b]pyridin-2-y l)-indol- 1 -yI]-l-[4-( 1 -phenyl-ethyl)-piperazin- 1 -yl]- 
ethanone; 

2- [5-methoxy-3-( 1 H-pyrrolo[2,3-b]pyridin-2-yl)-indoM -yl]-l -[4-(2-morpholin-4-yI-ethyl)-piperazin- 1 - 
yl]-ethanone; 

1 ~[4-(4-methoxy-pheny l)-piperazin- 1 -yI]-2-[5-methoxy-3-( 1 H-pyrroIo[2,3-b]pyridin-2-yl>indol-l-yl]- 
15 ethanone; 

2-[5-methoxy-3<l H-pyrrolo[2,3^ 
acetamide; 

2-[5-methoxy-3-( 1 H-pyrrolo[2,3-b]pyridin-2-yl)-indoI- 1 -yl]- 1 -piperidin- 1 -y 1-ethanone; 
2-[5-methoxy-3-( 1 H-pyrro lo[2,3-b]pyridin-2-yl)-indoI- 1 -yl]-N-(2-piperidin- 1 -y l-ethyl)-acetamide; 
20 2-[5Hmethoxy-3-(lH-pyrrolo[23-b]pyridm^^ 
l-[4K2-methoxy-ethyl)-piperazin-^^ 
ethanone; 

l-[4-(2-dimethyIamino-ethy I)-piperazin~ 1 -yI]-2-[5-methoxy-3-( I H-pyrrolo[2,3-b]pyridin-2-yl)-indol- 1 - 
yl]-ethanone; 

25 N-isobutyI-2-[5-methoxy-3-(lH^ 

1- [4-(4-tert-butyl-benzy I>piperazin- 1 -yl]-2-[5-methoxy-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-indol- 1 -yl]- 
ethanone; 

2- [5-methoxy-3<lH-pyrrolo[23-b]pyridin-2-yl)H*ndol-l-yl]-N-(l-methyl-^ 
NK4-diethylamino-l -methy 1^^^ 

■ 

30 acetamide; 

N4)enzyl-N^2-hydroxy-ethyl)-2-[5-metho^^ 
1 - {4-[2<2-hydroxy-ethoxy)-ethy 
indol-l-yl]-ethanone; 

N-( 1 -hydroxymethyl-2-methy l-butyI)-2-[5-methoxy-3-( 1 H-pyrrolo[2 5 3-b]pyridin-2-yl)-indoI- 1 -yl]- 

* 

35 acetamide; 

N-benzyl-2-[5-methoxy-3-( 1 H-pyrrolo[2,3-b]pyridin-2-yl)-indol- 1 -y l]-N-methy 1-acetamide; 
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N<2-methoxy- 1 -me%I-eth^ ^ 
N-(3-hydroxy-propyl)-2-[^ 

N<3-methoxy-phenyI)-2-[5-methoxy-3-( 1 H-pyrrolo[2,3-b]pyridin-2-yl)-indol- 1 -yl]-acetamide; 
1 -(4-benzhydry 1-piperazin- 1 -yl)-2-[5-methoxy-3-( 1 H-pyrroIo[2,3-b]pyridin-2-yl)-indol- 1 -yl]-ethanone; 
5 l-(4-benzyl-piperazin-l-yl^ 

2-[5-methoxy-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-indol-l-yl]-N-(3-pyrrolidin-l^ 
N-(l-ben2yl-piperidin-4-yI)-2-[5-methoxy-3^ 

1- [4-(4-chloro-phenylH-hydroxy-piperidin-l-yl]-2-[5-methoxy-3-(lH-pyirolo[2,^ 
indol-l -yI]-ethanone; 

10 2-{2-[5-methoxy-3-(lH-pyrroIo[2,3-b]pyridin-2-yl)-indol-l-yl]-acetyIam acid 
methyl ester; 

2- [5-methoxy-3-(lH-pyrrolo[2,3-b]pyri 
N-(2-benzylsuIfanyl-l -hydrqxymet 
yl]-acetamide; 

15 [2-( 1 H-pyrrolo[2,3-b]pyridin-2-y I)-pyrrol- 1 -yl]-acetic acid; 

2- {[2-( 1 H-pynx>Io[2,3-b]pyridin-2-yl)-pyirol- 1 -yl]-l -cyclopropylamino} -ethanone; 

N-(3-ethoxy-propy I)-2-[2-( 1 H-pyrroIo[2,3-b]pyridin-2-yl)-pyrrol- 1 -yl]-acetamide; 

1 -pyrrol idin- 1 -yl-2-[2-( 1 H-pyrrolo[2,3-b]pyridin-2-yl)-pyrrol-l -yl]-ethanone; 

1 -(3,6-dihydro-2H-pyridin- 1 -y l>2-[2-( 1 H-pyrrolo[2,3-b]pyridin-2-yl)-pyrrol- 1 -yI]-ethanone; 
20 l-methyl-4-{2-[2-(lH-pyrrolo[2^-b]pyrid^ 

2-[2-(lH-pyrrolo[2,3-b]pyridin-2-yl)-pyrro^^ 

1- (2,6-dimethyl~morphoIin-4-yl)-2-^ 

2- [2-(lH-pyrrolo[2,3-b]pyridin-2-yI)-pyrrol-I-yI]-l-thiomorpholin-4-yl-ethano 

1 -(4-hydroxy-piperidin- 1 -y l)-2-[2-( 1 H-pyrrolo[2,3-b]pyridin-2-yl)-pyrrol- 1 -yl]-ethanone; 
25 1 -(3,3-dimethyl-piperidin- 1 -yl)-2-[2-( 1 H-pyrrolo[2,3-b]pyridin-2-yl)-pyrrol- 1 -yI]-ethanone; 
4-{2-[2-(lH-pyrrolo[23-b]pyridin-2-yl)-pyrrol-l-yl]-acetyl}-piperazin-2-one; 
N-( 1 -methy I-buty l)-2-[2-( 1 H-pyro^ 

N-bicyclo[2.2. 1 ]hept-2-y l-2-[2-( 1 H-pyrrolo[2 9 3-b]pyridin-2-yI)-pyrrol-l -yl]-acetamide; 
N-[3-(4-methyI-piperazin- 1 -yl)-propyl]-2-[2-(l H-pyrrolo[2,3-b]pyridin-2-y!)-pyrrol-l-yI]-acetamide; 
30 l-[4-(3-dimethylamino-propyl)-piperazin-l^ 
ethanone; 

l-(4-methy 1-piperazin- l-yl)-2-[2-(lH^ 

1 -[4-(4-chloro-pheny l)-4-hydroxy-piperidin- 1 -yl]-2-[2-( 1 H-pyrrolo[2,3-b]pyridin-2-yl)-pyrrol- 1 -y 1]- 
ethanone; 

35 l-[4-(3-hydroxy-phenyl)-piperazin-l-yl]-2^ 

3- [5-methoxy-2-(lH-pyrrolo[2,3-b]pyridin-2-yI)-indoM-yl]-propionic acid; 
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3-[5-methoxy-2-( 1 H-pyirolo[2,3-b]pyridin-2-yl>indol- 1 -yl]- 1 -morpholin-4-yI-propan-l-one; 

3-[5-methoxy-2<lH-pyrroIo[2,3-b]pyrid^ 

3-[5-methoxy-2-(lH-pyrrolo[2,3-b]pyridin-2^ 

3-[5-methoxy-2-( 1 H-pyrrolo[2,3-b]pyridin-2-yl)-indol- 1 -y []- 1 -(4-methy 1-piperazin- 1 -yl)-propan- 1 -one; 
5 3 -[5-methoxy-2-( 1 H-pyrrolo[2,3-b]pyridin-2-y l)-indol- 1 -yl]-N-(tetrahydro-furan-2-y!methyl> 
propionamide; 

N-(2-hydroxy-2-phenyl-ethyl)-3-[5-methox^ 
propionamide; 

N-(2-hvdroxv-ethvlV3-r5-methoxv^ 
10 l-[4-(4-chloro-pheny!)-4-hydroxy-piperid^ 
indol- 1 -y l]-ethanone; 

2-(5-methoxy-l -methyl- lH-indol-3-yl)-4-m 
2-(5-methoxy- 1 -methyl-1 H-indo 
[2-(5-methoxy-l-methyl-lH-indol-3-yl)-lH-pyre^^ 
15 [2-(5-methoxy- 1 -methyl- 1 H-indol-3-yl)-l H-pyrrolo[2,3-b]pyridin-4-yI]-o-tolyl-arnine; 
[2-(5-methoxy- 1 -methyl- 1 H-indoI-3-^ 

[2-(5-methoxy- 1 -methyl- 1 H-indol-3-yl)- 1 H-pyrrolo[2,3-b]pyridin-4-yl]-m-tolyI-amine; 
(4-fluoro-phenyl)-[2-(5-methoxy- 1 -methyl- 1 H-indol-3-yl)~1 H-pyrrolo[2,3-b]pyridin-4-yl]-amine; 
[2-(5-methoxy- 1 -methyl- 1 H-indoI-3-y 1)- 1 H-pyrrolo[2,3-b]pyridin-4-yl]-(4-methoxy-phenyI)-amine; 
20 [2-(5-methoxy-l-methyl-lH-indoI-3-yI)-l^ 
benzyl-[2-(5-methoxy-l-me1hyl-lH-indol-3^ 

(4-fluoro-benzyl)-[2-(5-methoxy-l -methyl- lH-indol-3-yl)-lH-pyrrolo[2,3-b] pyridin-4-yl]-amine; 
(4-methoxy-benzy l)-[2-(5-methoxy- 1 -methyl- 1 H-indol-3-y 1)- 1 H-pyrrolo[2,3-b]pyridin-4-yl]-amine; 
(2-methoxy-ethyl)-[2-(5-methoxy-l-m^ 
25 3-[2-(5-methoxy-l-methyl-lH-indol-3-yl)-lH-pyrrolo[23-b]pyridin-4-ylamino]-benzoicacid methyl 
ester; 

cyc!opropylmethyl-[2-(5-methoxy-l -methyl-1^ 

[2-(5-methoxy-l-methyl-lH-indol-3-yl)-lH-pyrrolo[2,3-b]pyridin4-yl]-phenyl-ajTiine; 
butyl-[2-(5-methoxy-l -methyl-1 H-indol-3-yl)-lH-pyrrolo[2,3-b]pyridin-4-yl]-amine; 
30 2-(5-methoxy- 1 H-indol-3-yl)- 1 H-pyrrolo[2,3,-b]pyridine-4-carboxyIic acid methylamide; or 
2-(5-methoxy-lH-indoI-3-yl)-lH-pyrrolo[2,3,-b]pyridine-4-carboxylic acid, tert-butyl ester; 
or an N-oxide, prodrug, acid bioisostere, pharmaceutical ly acceptable salt or solvate of such 
compound; or an N-oxide, prodrug, or acid bioisostere of such salt or solvate. 

35 243. A compound according to claim 2 which is 

6-(5-methoxy-l -methyl- 1 H-indoI-3-yI)-5H-pyrrolo[2,3-b]pyrazine; 
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6-(l-methyl-lH-indoI-3-yl)-5H-pyrrolo[2,3-b]pyrazine; 

> 

3-[3-(5H-pyrrolo[2,3-b]pyrazin-6-yl>indol-l-yl]-propan-l-ol; 

3- [5-methoxy-3-(5H-pyrrolo[2,3-b]pyrazin-6-yl)-indol- 1 -yl]-propan- 1 -ol; 
2-[5-methoxy-3-(5H-pyrroIo[2,3-b]pyrazin-6-yl)-indol-l*-yI]-ethanol; 

5 6-( 1 H-indol-3-y l)-5H-pyrro!o[2,3 -b]pyrazine; 

N-{3-[3-(5H-pyrrolo[2 5 3-b]pyrazin-6-yl)-indoM-yl]-propyI}-acetamide; 
1 -methyl-3-(5H-pyrroIo[2,3 -b]pyrazin-6-yl)- 1 H-indol-5-ol; 
[3-(5H-pyrrolo[2,3-b]pyrazin-6-yl)-indol-l-yl]-methanol; 
6-(5-methoxy-lH-indol-3-yl)-5H-pyrroIo[2,3-b]pyrazine; 
10 2-[5-methoxy-3-(5H-pyrroIo[23-b]pyrazin-6^^ 

2- [5-methoxy-l-(2-morpholin-4-yI-2-oxo-eft^ 
carbonitrile; 

4- methoxy-2-(5-methoxy- 1 -methy 1-1 H-indol-3-yl)-l H-pyrrolo[2,3-b]pyridine; 
4-methoxy-2-(5-methoxy- 1 H-indoI-3-yl)- 1 H-pyrrolo[2,3~b]pyridine; 

15 l41-methyl-3KlH-pyrrolo[2,3-b]pyridin-2-yl)-lH-indol-5-yIoxy]-propan^ 

l-[lnmethyl-3-(lH-pyrrolo[2,3-b]pyri^^ arnide; 
l-[l-methyl-3-(lH-pyrrolo[23-b]pyrid^ acid 
methylamide; 

l-methyI-3-(lH-pyrroIo[2,3-b]pyridin-2-yI)-l H-indole-5-carboxylic acid (2-hydroxy-ethyl)-amide; 
20 1 -methy 1-3 -( 1 H-pyrroIo[2,3-b]pyridin-2-yl)- 1 H-indoIe-5-carboxylic acid (2-carbamoyl-ethyl)-amide; 
l-methyI-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-lH-indole-5-carboxylic acid amide; 
l-methyl-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-lH-indole-5-carboxylic acid (2-hydroxy-l ,1 -dimethyl- 
ethyl)-amide; 

l-methyI-3-(l H-pyrrolo[2,3-b]pyridin-2-yl)-l H-indole-5-carboxylic acid (2-hydroxy-l-hydroxymethyl- 
25 ethyl)-amide; 

l-methyl-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-lH-indole-6-carboxylic acid (2-carbamoyl-ethyl)-amide; 
l-methyl-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-lH-indole-6-carboxylic acid (lH-[l,2,4]triazol-3-yl)- 
amide; 

l-methyI-3-(5H-pyrroIo[2 3 3-b]pyrazin-6-yl)-l H-indole-5-carboxylic acid 2-methoxyethylamide; 
30 1 -methy l-3-(5H-pyrrolo[2,3-b]pyrazin-6-yl)-lH-indole-5-carboxy lie acid 2-hydroxyethylamide; 
1 -methyI-3-(5H-pyrrolo[2,3-b]pyrazin-6-yl>l H-indole-5-carboxylic acid methylamide; 

3- [4-(3,5-dimethyl-isoxazolyI-4-yl)-lH-py^ 
acid (2-methoxy-ethyl)-amide; 

3-[4-(3,5-dimethyl-isoxazolyl-4-yI>lH-pyrrolo[2,3-b]pyridin-2-yl]-lH-indole-5-carboxy (2- 
35 methoxy-ethyl)-amide; 



WO 03/000688 



PCT/GB02/02799 



-363- 

3-(4-cyano- 1 H-pyiTolo[2,3-b]pyridin-2-yl]- 1 -methy l-l H-indoIe-5-carboxyIic acid (2-hydroxy- 1,1- 
dimethyl-ethyl)-amide; 

3-(4-cyano-lH-pyrrolo[2,3-b]pyridin-2-yl]-l -methyl-lH-indole-5-carboxylic acid (2-hydroxy-2-methyl- 
. propyl)-amide; 

5 [l-methyI-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-lH-indol-5-yloxy]-aceticacid; 

2- [ 1 -methy l-3-( 1 H-pyrrolo[2,3-b]pyridin-2-yl)- 1 H-indol-5-yloxy]-propionic acid; 
l-[l-methyl-3-(lH-pyrrolo[2,3-b]pyri^^ acid; 
1 -methy l-3-(l H-pyrrolo[2,3-b]pyridin-2-yl)-l H-indol-5-ol; 

1 -methyl-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-l H-indole-6-carboxylic acid; 
10 3-[ 1 -methy l-3-( 1 H-pyrrolo[2,3-b]pyridin-2-yI)-l H-indol-5-yl]-propionic acid; 

1- methyl-3-(5H-pyrrolo[2,3-b]pyrazin-6-yl)-lH-indole-5-carboxylic acid; 

3- [4-(3,5-dimethy l-isoxazole-4-y I)- 1 H-pyrrolo[2,3-b]pyridine-2-yl]-l -methyl- 1 H-indole-5-carboxylic 
acid; 

3- [4-(3,5-imethyl-isoxazole-4-yl>lH-pyrroto^ acid; 
15 4-(3,5-dimethyl-isoxazoIe-4-yl)-2-(5-meft^^ 

4- (3,5-dimethyI-isoxazole-4-yl)-2-(5-^ 

3-(4-methoxy-lH-pyrrolo[2,3-b]pyridine-2-yl)-l-methyl-lH-indole-5-carboxylic acid; 
3-(lH-pyrrolo[2 5 3-b]pyridine-2-yl)-lH-indole-5-carboxylic acid; 

2- [l-me%l-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-lH-indol-5-yloxy]-ethanol; 

20 2-[l-methyl-3-(lH-pyrroIo[2,3-b]pyridin-2-yl)-lH-indol-5-yloxy]-propan-l-ol; 

{ 1 -[ 1 -methyl-3-(l H-pyrrolo[2,3-b]pyridin-2-yI)- 1 H-indol-5-yloxy]-cyclobutyl} -methanol; 

2- (5-methoxy-l -methy 1-1 H-indol-3-yl)- 1 H-pyrrolo[2,3-b]pyridine; 

3- [ 1 -methyl-3-( 1 H-pyrrolo[2,3-b]pyridin-2-yl)~ 1 H-indoI-5-yIoxy]-propane-l ,2-diol; 
3-[l-methyl-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-lH-indol-5-yloxy]-propan-l-ol; 

25 3-[l-methyl-3-(lH-pyrroIo[2,3-b]pyridin-2-yi>lH-indol-5-yloxy]-propan-2-oI; 
2-[l-methyl-5-(2H-tetrazol-5-yl)-lH-indol-3-yl]-lH-pyrrolo[2,3-b]pyridine; 
2-[ 1 -methy l-5-(2-methy i-2H-tetrazol-5-yI> 1 H-indol-3-yl]- 1 H-pyrrolo[2,3-b]pyridine; 

1- [l-methyl-3-(lH-pyrroIo[2 5 3-b]pyridin-2-yl)-lH-indol-5-yl]-ethanone; 

2- (5 ? 6-dimethoxy-l-methyI-lH-indol-3-yl>lH-pyrrolo[2,3-b]pyridine; 

♦ 

30 (R)-3-[ 1 -methy !-3-( 1 H-pyrroIo[2,3 -b]pyridin-2-yl)- 1 H-indol-5-yloxy]-propane- 1 ,2-diol; 

(A)-3-[l-methyI-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-lH-indol-5-yloxy]-propane-l,2-diol; 

2-[5-(2-methoxy- 1 -methy 1-ethoxy)- 1 -methy I- 1 H-indoI-3-yl]- 1 H-pyrrolo[2,3-b]pyridine; 

2-[ 1 -methy l-5-(5-methyl-[ 1 ,2,4]oxadiazol-3-yl)- 1 H-indol-3-yl]- 1 H-pyrrolo[2,3-b]pyridine; 

(R)-3-[6-methoxy- ] -methy l-3-( 1 H-pyrrolo[2,3 -b]pyridin-2-yl)- 1 H-indol-5-yloxy]-propane- 1 ,2-diol; 
35 6-methoxy- 1 -methyl-3-( 1 H-pyrrolo[2,3-b]pyridin-2-yl)-l H-indol-5-ol; 

* 

. 2-(5-methoxy-l -methyl- !H-indol-3-yl)-4-phenyl-lH-pyrrolo[2,3-b]pyridine; 



WO 03/000688 



PCT/GB02/02799 



-364- 

2-(5-methoxy- 1 -methyl- 1 H-info^ 

4-chIoro-2-(5-methoxy- 1 -methyl- 1 H-indol-3-yl)-l H-pyrrolo[2,3-b]pyridine; 

* • 

2-(5-methoxy- 1 -methyl- 1 H-indol-3-yl)-4-(pyridin-3-yl)- 1 H-pyrrolo[2,3-b]pyridine; 
4-chloro-2-(5-methoxy-l H-indol-3-yl)-l H-pyrrolo[2,3-b]pyridine; 
5 N-[ 1 -methy l-3-( 1 H-pyrro!o[2,3-b]pyridin-2-y I)- 1 H-indol-5-yl]-acetamide; 

{ 1 -[5-( 1 -hydroxymethy I-cycIobutoxy)-3-( 1 H-pyrrolo[2,3 -b]pyridin-2-y l)-indoI- 1 -y I]-cyclobuty 1 } - 
methanol; 

{l-[l-methyl-3-(5H-pyrrolo[2,3-b]pyrazin-6-yI)-lH-indol-5-yloxy]-cyclobutyl}-methan 

2- (5-methoxy-lH-indol-3-yI)-lH-pyrroio[2 5 3-b]pyridine-4-carbonitrile; 

10 2-(5-methoxy-l-methyl-lH-indol-3-yl)-lH-pyrroIo[2,3-b]pyridine-4 carboxylic acid (2-hydroxy- 1,1- 
dimethyl-ethyl)-amide; 

3- (4-chIoro- 1 H-pyrrolo[2,3-b]pyridin-2-yl)- 1 -methyl- 1 H-indole-5 -carboxylic acid (2-hydroxy- 1,1- 
dimethyl-ethyl)-amide; 

2-( 1 -ethyl-5-methoxy- 1 H-indoI-3-yl)- 1 H-pyrrolo[2,3,-b]pyridine-4-carboxylic acid (2-hydroxy- 1,1- 
15 dimethyl-ethyl)-amide; 

2-(5-methoxy-l-methyl-lH-indol-3-yl)-lH-pyrrolo[2,3,-b]pyridine-4-carboxylic acid (2-hydroxy-2- 
methyl-propyl) amide; 

2-(5-methoxy-l-methyl-lH-indol-3-yl)-lH-pyrrolo[2,3,-b]pyridine-4-carboxylic acid (2-hydroxy- 
propyl) amide; 

20 2-(5-methoxy- 1 -methy 1-1 H-indol-3-yl)- 1 H-pyrrolo[2,3,-b]pyridine-4-carboxy lie acid (2-hydroxy-ethyl) 
amide; 

2-(5-methoxy -lH-indol-3-yl)-lH-pyrrolo[2,3,-b]pyridine-4-carboxylic acid (2-methoxy-ethyl) amide; 
2-(5-methoxy-lH-indol-3-yl)-lH-pyrrolo[2,3,-b]pyridine-4-carboxylic acid methylamide; or 

2- (5-methoxy-lH-indol-3-yl)-lH-pyrrolo[2,3,-b]pyridine-4-carboxylic acid, tert-butyl ester; 
25 or an N-oxide, prodrug, acid bioisostere, pharmaceutically acceptable salt or solvate of such 

compound; or an N-oxide, prodrug, or acid bioisostere of such salt or solvate. 

244. A compound according to claim to which is 

* 

6-(5-methoxy-l-methyl-lH-indol-3-yI)-5H-pyrrolo[2,3-b]pyrazine; 
30 l-[l-methyl-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-lH-indol-5-yloxy]-cyclobutanecarboxyIic acid amide; 

3- [4-(3,5-dimethyl-isoxazolyl-4~yl)-^ 
acid (2-methoxy-ethyl)-amide; 

3-(4-cyano-lH-pyrrolo[2,3-b]pyridin-2-yl]-l-methyl-lH-indole-5-carboxyIic acid (2-hydroxy-2-methyI- 
propyl)-amide; 

* 

35 3-[4-(3,5-dimethyl-isoxa2oIe-4-yl)-lH-pyrrolo[2,3-b]pyridine-2-yI]-l-methyl-lH-indole 
acid; 
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3- [4-(3,5-imethyl-isoxazole-4-yl)-lH-pyrro^ 

» 

4- (3 ,5-dimethy l-isoxazole-4-yI)-2-(5-methoxy- 1 -methyl-1 H-indol-3-yl)- 1 H-pyrrolo[2,3-b]pyridine; 
2-[ 1 -methy I-5-(2H-tetrazol-5-yl)- 1 H-indol-3-yl]- 1 H-pyrrolo[2,3-b]pyridine; 
2<5-methoxy-l-methyl-l H-indoW^ 

5 { 1 -[ 1 -methy l-3-(5H-pyrrolo[2,3-b]pyrazin-6-yl)- 1 H-indol-5-yloxy]-cyclobutyl} -methanol; 

2-(5-methoxy-l -methyl- lH-indol-3-y I)- lH-pyrrolo[2,3-b]pyridine-4 carboxylic acid (2-hydroxy-l,l- 
dimethyl-ethyl)-amide; or 

2-(l-ethyl-5-methoxy-lH-indoI-3-yl)-lH-pyrrolo[2,3,-b]pyridine-4-carboxylicaci^ (2-hydroxy-l,l- 
dimethyl-ethyl)-amide; 

10 or an N-oxide, prodrug, acid bioisostere, pharmaceutically acceptable salt or solvate of such 
compound; or an N-oxide, prodrug, or acid bioisostere of such salt or solvate. 

245. A compound according to claim 2 which is 
6-indolizin-l-yl-5H-pyrrolo[2,3-b]pyrazine; or 
15 6-(3-methy 1-indolizin- 1 -y l)-5H-pyrrolo[2,3-b]pyrazine; 

or an N-oxide, prodrug, acid bioisostere, pharmaceutically acceptable salt or solvate of such 
compound; or an N-oxide, prodrug, or acid bioisostere of such salt or solvate. 



20 246. A compound according to claim 2 which is 

6-(l -methy I-4-pheny 1-1 H-pyrrol-3-yl)-5H-pyrrolo[2:,3-b]pyrazine 

or an N-oxide, prodrug, acid bioisostere, pharmaceutically acceptable salt or solvate of such 
compound; or an N-oxide, prodrug, or acid bioisostere of such salt or solvate. 

25 247. A compound according to claim 2 which is 

6-(4-^r/-butylphenyl)-5H-pyrroIo[2,3-b]pyrazine; 

6-(4-^-butylphenyl)-7-methyl-5H-pyrrolo[2,3-b]pyrazine; 

3-[6-(4-/^butylphenyl-5H-pyrrolo[2,3-b]pyrazin-7-yl]-N-methylpropionamide; 

5-[6-(4-te^butylphenyl-5^ 
30 3-[6-(4-rer/-butylphenyl-5H-pyrrolo[2 J 3-b]pyrazin-7-yl]-propionamide; 

3-[6-(4-^r/-butylphenyl-5H-pyrrolo[2,3-b]pyrazin-7-yl]-propionicacid; 

3- [6-(4-^-butyl-phenyl)-5H-pyrrolo[2,3-b]pyrazin-7-yl]-propan-l-ol; 
N-{3-(6-(4-^-butylphenyl)-5H-pyrrolo[2,3-b]pyrazin-7-yl)propyl}acetamide; 
N-{3-(6-(4-te^butylphenyl)-5H-pyro 

35 2-methyl-4-[6-(4-te^b^ or 

4- [6-(4-^rNbutyl-phenyl)-5H-pyrrolo[2,3-b]pyrazin-7-yl]-butan-2-one; 



WO 03/000688 



PCT/GB02/02799 



-366- 

or an N-oxide, prodrug, acid bioisostere, pharmaceutically acceptable salt or solvate of such 
compound; or an N-oxide, prodrug, or acid bioisostere of such salt or solvate. 

248. A compound according to claim 2 which is 

5 I -methy l-3-( I H-pyrrolo[2,3-b]pyridin-2-yl> 1 H-indole-6-carboxylic acid; 
2-[ 1 -methy l-5-(pyridin-4-y 1)- 1 H-indol-3-y I]-4- 1 H-pyrrolo[2,3-b]pyridine; 
N-{ 1 -methy l-3-( 1 H-pyrroIo[2,3-b]pyridin-2-yI> 1 H-indol-5-yl]methyl}thien-2-yI-sulfonamide; 
N-{l-methyl-3-(lH-pyrrolo[2,3-b]pyridin-2-yl)-lH-indoI-5-yl]methyl}-N'-tetrahydropy 
2-[5-methoxy-3-(lH-pyrrolo[2,3-b]pyridin^^ or 
10 [2-(5-methoxy-l-methyl-lH-indol-3-yl)-lH^^ 

or an N-oxide, prodrug, acid bioisostere, pharmaceutically acceptable salt or solvate of such 
compound; or an N-oxide, prodrug, or acid bioisostere of such salt or solvate. 

249. A compound according to.claim 2 which is 

15 6-(l -methyl- 1 H-pyrroI-2»yI)-5H-pyrroIo[2,3-b]pyrazine; 

or an N-oxide, prodrug, acid bioisostere, pharmaceutically acceptable salt or solvate of such 
compound; or an N-oxide, prodrug, or acid bioisostere of such salt or solvate. 

250. A compound according to claim 160 wherein R 9 represents optionally substituted Cm 
20 alkyl. 

25 1 . A compound according to claim 160 wherein R 10 represents optionally substituted aryl 
or optionally substituted heteroaryL 

25 252. A compound according to claim 1 60 wherein R 9 is Cm alkyl substituted by alkoxy or 
Chalky! substituted by-NY^ 2 ; and R 10 is optionally substituted heteroaryl or optionally 
substituted aryl. 
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